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Hayden, B race , M.S. ,  August 1975 Resource C onservation
Some E ffe c ts  of Rural Subdiv isions on V Jildlife and W ild life  H ab ita t 
around Lolo, Montana (121 pp .)
D ire c to r: H. E a rl H illa rd
The e f f e c ts  of sub d iv is io n s  on w ild l i f e  and w ild l ife  h a b ita t  were 
s tu d ied  fo r  two years beginning in  Ju ly  1973. The 10,189 acre study 
a rea  was lo ca ted  in  th e  B it te r ro o t  V alley a rea  of Western Montana. 
Land use w ith in  th e  s tudy  a rea  was predom inantly a g r ic u l tu r a l  but 
r e s id e n t ia l  land development a c c e le ra te d  between 1957 and 1973*
Ownership maps fo r  p re -su b d iv is io n  and cu rren t p e rio d s , and a land  
use map fo r  th e  p re -su b d iv is io n  period  were p repared . A eria l photo­
graphs were used to  d e lin e a te  cover types and to  measure th e  ac re ­
ages of each cover type destroyed  or a l te r e d  by su b d iv is io n . Obser­
v a tio n s  ox w i ld l i f e ,  w i ld l i fe  h a b i t a t , domestic dogs, and people 
were made along s ix  ro u te s  lo c a te d  ad jacen t to  r e s id e n t ia l  a re a s . 
Extensive in terv iew s were conducted w ith  lo c a l r e s id e n ts .
Subdiv isions o fte n  lessened  th e  in te rs p e rs io n  between cover ty p e s , 
broke the  c o n tin u ity  of dense cover areas u t i l i z e d  as t r a v e l  cor­
r id o r s  and escape ro u te s , and reduced th e  t o t a l  acreage o f cover 
a reas u t i l i z e d  as s a n c tu a r ie s . The most h ea v ily  used cover a reas 
were those sep ara ted  from su b d iv is io n s  by ph y sica l b a r r i e r s .  The 
d en s ity  of hom esites la rg e ly  determ ined the  amounts o f food, w ater, 
and cover rem aining w ith in  r e s id e n t ia l  developm ents.
Medium-sized c a rn iv o re s , and many av ian  sp ec ies  d isp layed  a 
g re a te r  a b i l i t y  to  adapt to  th e  h a b ita t  changes caused by resid en ­
t i a l  land  development th an  o ther sp e c ie s . Elk ( Cervus e laphus) 
usage of w in ter range a reas  ad jacen t to  su b d iv is io n s  occurred m ostly 
during  periods of w in te r s t r e s s .  E lk , w h i te - ta i le d  deer ( Qdocoileus 
v irg in ia n u s ) , and coyotes (Canis l a t r a n s ) u t i l i z e d  th e  s t r ip s ' of 
fo re s te d  areas around su b d iv is io n s  as t r a v e l  c o r r id o rs .
Incidences of dog harassm ent of w ild l i fe  sp ec ies  have in creased  
w ith  su b d iv is io n  development.
Nine management suggestions were made, along w ith  a proposal fo r  
fu tu re  s tu d ie s .
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CHAPTER I
INTRODUCTION
Thousands of ac res  of privately-ow ned land in  Montana a re  p res­
e n tly  being  subdiv ided . With such changes in  p arce l s iz e  and land  owner­
sh ip , subsequent changes in  land use f re q u e n tly  fo llow . Tract homes, 
ra n c h e tte s , t r a i l e r  c o u r ts , shopping c e n te rs ,  highways and re c re a tio n a l 
r e s o r ts  are  in c re a s in g ly  found where human in fluence  was p rev io u sly  
e i th e r  c u s to d ia l or one of a g r ic u l tu r a l  use ( in c lu d in g  fo re s t  management). 
When th ese  land  use changes occur, the  q u a li ty  of such land fo r  most 
animal sp ec ies  l iv in g  th e re  a lso  changes. As a r e s u l t ,  bo th  spec ies  
d iv e r s i ty  and th e  abundances of in d iv id u a l sp ec ies  a re  o ften  a f fe c te d .
Some w ild l i fe  h a b ita ts  are  destroyed  o u trig h t when land i s  feub- 
developed. For example, homes, paved roads and sk i lodges com pletely cover 
the  land  su rfa c e . Other h a b i ta ts  a re  p h y s ic a lly  a l te r e d  by such a c t iv i t i e s  
as th e  removal of t r e e s  and b ru sh , th e  drainage of w etlands, th e  r i p -  
rapping  of stream  banks, and the  c o n s tru c tio n  of access ro ad s . These 
a l te r a t io n s  tend  to  change the  in te rs p e rs io n  and s iz e  of cover ty p e s , and 
a l t e r  th e  s tag es  of v e g e ta tiv e  su ccessio n .
In  a d d itio n  to  th e  removal or a l t e r a t io n  of th e  physica l a sp ec ts  
of w ild l i fe  h a b i ta t ,  subdevelopments in flu en ce  th e  q u a l i ty  of w ild l i fe  
h a b i ta ts  in  a d ja c e n t, non-developed a re a s . These in flu en ces  are  r e la te d  
to  th e  in c reased  numbers of people l iv in g  in  an a rea  and include such 
fa c to rs  as free-roam ing  dogs, changes in  hun ting  p re ssu re , and in creased  
r e c re a tio n a l usage of th ese  la n d s .
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The lands most su sc e p tib le  to  r e s id e n t ia l  subdevelopment in  Western 
Montana are those in c lu d in g  a creek or r iv e r ,  th e  a sso c ia te d  v a lle y , and 
the  ad jacen t h i l l s i d e s .  Such a reas  are  u su a lly  r e l a t iv e ly  low in  a l t i tu d e  
and are l ik e ly  to  have a wide d iv e r s i ty  of v eg e ta tio n  ty p e s . This d iv er­
s i t y  favors la rg e , heterogeneous popu la tions of b ird s  and mammals.
The a rea  chosen to  study th e  e f f e c ts  of r e s id e n t ia l  subdevelopment 
on w ild l i fe  and w ild l i fe  h a b ita ts  encompasses th e  v ic in i ty  of Lolo,
Montana. Lolo i s  an un incorporated  community in  th e  no rthern  h a l f  of th e  
B it te r ro o t  v a lle y  (F igure 2 ). The land surrounding Lolo has undergone 
considerab le  su b d iv is io n  a c t iv i ty  since  1957 (F igure 1 ). These subd iv i­
sions have been developed p rim a rily  fo r  year-round r e s id e n t ia l  usage.
Ma^itude^ of Subdivision Development in  Montana
An in crease  in  su b d iv is io n  a c t iv i ty  occurred in  Montana during  
the  1960s and e a r ly  1970s (Tomlinson 1972, Brandes 1974» Environmental 
Inform ation Center 1975)* Acknowledging the  d i f f i c u l ty  in  a sse ss in g  the  
degree of such a c t iv i ty ,  th e  Montana Environmental Q u ality  Council es­
tim ated  th a t  510,000 acres  ly in g  ou tside  c i t i e s  and towns may now be sub­
d iv ided  in to  p a rce ls  of le s s  th an  40 acres  (Brandes 1974)•
The Montana Environmental Q uality  Council*s e s tim ate  of 510,000 
subdivided ac res  means th a t  roughly one percen t of th e  p r iv a te  land  in  
Montana was d iv ided  in to  p a rc e ls  sm aller th an  40 acres  in  1973• The En­
vironm ental Q uality  Council p red ic ted  th a t  e ig h t percen t of th e  p r iv a te  
land  in  Montana w il l  be subdivided in to  p a rce ls  of 40 acres  or le s s  by 
1985 i f  th e  r a te  of su b d iv is io n  experienced during  th e  1972-1973 time 
period  continues (Brandes 1974)* Appendix A gives th e  acres  of
Perce n*t
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0—
3 0 -
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1931 1941 1961
Figure 1• Rate of Lolo su b d iv is io n  expressed as a percentage of 
the  1971 su b d iv is io n  acreage.
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su b d iv is io n  by county as c a lc u la te d  by th e  Montana Department of Revenue 
(1974) and by th e  Environmental Inform ation  Center (1975)*
The da ta  on th e  magnitude of su b d iv is io n  development a re  a measure 
of pending land use change. Often land  th a t  i s  so ld  r e ta in s  i t s  " p re -  
subd iv ision" v eg e ta tiv e  cover long a f t e r  i t  i s  so ld , e i th e r  because the 
owner does not b u ild  immediately or because such land  i s  being h e ld  fo r  
sp ecu la tiv e  purposes.
A g ric u ltu ra l land provides h a b ita t  fo r  many sp ec ies  of w i ld l i f e .
I t  i s  a lso  p a r t ic u la r ly  a t t r a c t iv e  to  th e  subdeveloper as r e s id e n t ia l  
b u ild in g  s i t e s .  Much a g r ic u l tu r a l  acreage i s  le v e l and open, thus re ­
q u irin g  low development co s ts  r e la t iv e  to  h i l l y  or fo re s te d  land .
The spread of su b d iv is io n s  in  Montana has re s u l te d  in  the  lo ss  of 
thousands of ac res  of farm land, as w ell as fo re s te d  ac res  and o ther cover 
ty p e s . Table 1 shows th a t  as a g r ic u l tu r a l  land  decreased between 1963 and 
19731 th e  number of ac res  of "suburban t r a c t ” in c reased .
The Montana Environmental Q u ality  Council (E .Q .C .) p o in ts  out 
th a t  16 percent (264,521 a c re s)  of th e  approxim ately 1.6 m illio n  acre 
decrease in  a g r ic u l tu r a l  land  between 1963 and 1973 (Table 1) was removed 
during  th e  1972-1973 farm y ear alone (Brandes 1974)* I f  t h i s  conversion 
continues th e  E.Q.C. c a lc u la te s  th a t  th e re  would be 4*5 m illio n  fewer 
ac re s  in  Montana a g r ic u l tu r a l  land  in  1990 th an  in  1973 (Brandes 1974)*
In  1972-1973, 24 percen t of th e  decrease in  a g r ic u l tu r a l  land  was rep re ­
sen ted  by an in c rease  in  suburban t r a c t  ac re s  (Table 1 ).
Lolo i s  lo ca ted  in  M issoula County, a county th a t  in  recen t years 
has shown an a c c e le ra tin g  r a te  of change in  land  use from a g r ic u l tu r a l  to  1
re s id e n t ia l  (M issoula County U.S.D.A. Committee fo r  Rural Development 1972)*
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Table 1• Acreage in  a g r ic u l tu r a l  land  and 
fo r  1563, 1972, and 19731
suburban t r a c t s  in  Montana
Year Acreage in  A g ric u ltu ra l Land
Acreage in  
Suburban T ract^
1963 53,416,723 36,501
1972 52,037,832 225,886
1973 51,773,311 289 ,876
Decrease Increase
1963-1973 1,643,412 253,375
1972-1973 264,521 63,990
The Environmental Inform ation Center ( 1975) rep o rted  th a t  in  th e  summer 
of 1974» M issoula County con tained  approxim ately 40,816 acres  o u tside  of 
c i t i e s  ana towns th a t  were d iv ided  in to  p a rce ls  40 ac re s  or le s s  in  size* 
Such su b d iv is io n  i s  r e f le c te d  in  th e  fa c t  th a t  M issoula County had 509 
farms in  19591 431 farms in  1964 an(i 327 farms in  197° (M issoula County 
U.S.D.A. Committee fo r  Rural Development 1972) .  Some of th ip  decrease
in  farm numbers can be a t t r ib u te d  to  farm c o n so lid a tio n . The average farm 
s iz e  fo r  M issoula County was 618 ac res  in  1954- and 1,038 acres  in  1969 
(M issoula County Committee fo r  Rural Development u n d a ted )•
J u s t if ic a t io n  for Study
As su b d iv is io n  p ressu res  in c rease  in  Montana, t h e i r  e f f e c ts  on 
w ild l i fe  become more im portant and th e  need fo r  da ta  concerning such
1
Table 1 was taken  d i r e c t ly  from "The Montana Land Use P o licy  
Study11 (Brandes 1974)• The d a ta  used in  c o n s tru c tin g  Table 1 was provided 
by th e  Montana S ta te  Board of E q u a liz a tio n  (1964 and 1972) and th e  Montana 
Department of Revenue (1974).
2For a a isc u ss io n  of th e  meaning of "Suburban T ract"  see Appendix
A.
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e f fe c ts  grows. The co n d itio n  of th e  w ild l i fe  resource  in  Montana, es­
p e c ia l ly  th a t  of game an im als, i s  im portant to  th e  le is u r e  p leasu re  of 
Montana's c i t iz e n s  as w ell as to  M ontana's economic h e a lth .  R esiden ts and 
to u r i s t s  spend m illio n s  of d o lla rs  annually  on such an im a l-re la te d  a c t i v i t i e s  
as v i s i t s  to  N ational P arks, hun ting , and w ild l i fe  photography. T ravel, 
w ith an estim ated  value of $242 m illio n  in  1973 , i s  th e  fo u rth  most im­
p o rtan t in d u s try  in  th e  s ta te  (Montana Department of A gricu ltu re  1974)*
Travel i s  outranked only hy a g r ic u l tu re  ($2,239 m il l io n ) ,  mining and p e tro ­
leum ($490 m il l io n ) ,  and m anufacturing ($468 m ill io n ) .^
W ild life  has been an im portant p a r t of M ontana's h e r ita g e  and re ­
mains an im portant p a rt of th e  q u a li ty  of l i f e  enjoyed by her c i t iz e n s .
The opportu n ity  to  share w ild l i fe  h a b ita t  w ith  v a ried  and o fte n  abundant 
spec ies  i s  an in te g ra l  p a rt of the  reaso n  why many people chose to  l iv e  in  
Montana.
A ll sp ec ies  of w ild  anim als are  products of th e  land  and th e i r  
d e s tin y , th e re fo re ,  depends on how man chooses to  u t i l i z e  the  land (Mussehl 
and Howell 1971)* Given th e  importance of w ild l i fe  to  th e  Montana economy 
and way of l i f e ,  th e re  i s  a  need to  study th e  impact of land  development 
on w ild l ife  to  determ ine ways to  minimize impacts th a t  are d e trim en ta l to  
t h i s  re so u rce .
In  1971 "the Montana Environmental P o licy  Act (M .E.P.A .) s e t fo r th  
t h i s  need in  th e  form of le g i s la t io n  (Choate and Wertz 1947d). The Act
^Mussehl and Howell (1971) s ta te d  th a t  outdoor re c re a tio n  (ex­
clud ing  tra n s p o r ta t io n )  was th e  fo u rth  most im portant Montana in d u stry  be­
h ind the  same th re e  in d u s t r ia l  groups. Mussehl and Howell rece ived  th e i r  
d a ta  from th e  Montana Department of P lanning and Economic Development.
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re q u ire s  th a t  a l l  s ta te  agencies assess  th e  environm ental impact of proposed 
agency a c tio n s  th a t  s ig n i f ic a n t ly  e f fe c t  th e  q u a li ty  of th e  human environ­
ment .
Subsequent to  th e  passage of th e  M .E.P.A .» th e  Montana Subdiv ision  
and P la t t in g  Act (Choate and Wertz 1947b) was passed in  1973* S ection  
11-3851 of t h i s  ac t re q u ire s  th a t  w ild l i fe  use in  th e  a rea  of any proposed 
su b d iv is io n  be assessed  befo re  th e  su b d iv is io n  p la t  i s  approved. In  re ­
viewing numerous impact s ta tem ents w r i tte n  in  accordance w ith  S ec tio n  11- 
3851j I  found th a t  the  in fo rm ation  concerning w ild l i f e  and w ild l i fe  hab­
i t a t s  contained  th e re in  i s  u su a lly  lack in g  in  d e t a i l . Such curso ry  in ­
form ation i s  p a r t i a l l y  due to  th e  tim e c o n s tra in ts  p laced  on th e  c o lle c ­
t io n  of such d a ta . There i s  a need, th en , fo r  a method designed to  qu ick ly  
and thoroughly  a sse ss  th e  e f f e c ts  of proposed su b d iv is io n s  on w ild l ife  
and w ild l ife  h a b i ta t .
"H ab ita t"  may be b r ie f ly  defined  as th a t  p a r t ic u la r  group of ex­
te rn a l  f a c to rs  or co n d itio n s  which a spec ies  re q u ire s  fo r  i t s  su rv iv a l and 
rep ro d u c tio n . These fa c to rs  encompass both  th e  b io t i c  and th e  a b io t ic  
components in  th e  anim al*s environm ent. Some o f th e  b e s t understood hab­
i t a t  components a re  s o i l ,  c lim a te , v eg e ta tio n  s t r u c tu r e ,  cover, and food. 
H ab ita t i s  dynamic. Water a v a i l a b i l i ty  changes w ith  seasons} food 
a v a i la b i l i ty  changes w ith  v e g e ta tiv e  succession  and seasons; c lim a tic  
fa c to rs  change w ith  season , a l t i tu d e  and a sp e c t. Man occupies th e  hab­
i t a t  of many spec ies  and in  doing so o ften  enhances or lowers th e  q u a li ty  
of such h a b i ta t .  Since h a b ita t  requirem ents vary  from species  to  sp e c ie s ,
9
th e  term " h a b ita t"  in  t h i s  study  w il l  o f te n  be p refaced  w ith  th e  name of 
a p a r t ic u la r  sp e c ie s ; fo r  example, e lk  ( Cervus e laphus) h a b ita t  or m allard  
(Anas p laty rhnchos) h a b i ta t .
S ubdiv isions Defined 
H is to r ic a l ly ,  sub d iv is io n s have been defined  and reg u la ted  under 
two areas of th e  Montana codes: (1) p la t t in g  requirem ents fo r  c i t i e s  and
towns and (2) pub lic  s a n ita t io n .  S ta tu to ry  requirem ents invo lv ing  sub­
d iv is io n s  and th e  economic im p lica tio n s  o f land  development are  not p a r t 
of th i s  s tu d y . There e x i s t s ,  however, much confusion between what appears 
to  be a ru ra l  r e s id e n t ia l  a rea  and what i s  indeed a p la t te d  su b d iv is io n  
th a t  i s  su b jec t to  th e  re g u la tio n s  in  the  Montana codes.
Montana has had s ta tu te s  re q u ir in g  th a t  new housing t r a c t s  be 
p la t te d  and then  f i l e d  w ith  th e  county c le rk  and the  re c o rd e r 's  o f f ic e  
since  1895* S ections 11-601 through 11—616 of the  Montana Codes (Choate 
and Wertz 1947a) sp ec ify  th a t  housing t r a c t s  be c a re fu l ly  designed and 
surveyed and th a t  a p a r t  of such t r a c t s  be ded ica ted  to  pub lic  u se .^  
S ection  11-614 s ta te s  t h a t :
Any person who d e s ire s  to  subdivide and s e l l  or t r a n s f e r  any 
t r a c t  of land in  sm all t r a c t s ,  such as orchard t r a c t s ,  v ineyard  
t r a c t s ,  or community t r a c t s ,  co n ta in in g  le s s  th an  th e  U. S . 
le g a l sub d iv is io n s  of 10 a c re s , or who s h a ll  subdivide and /or 
s e l l  or t r a n s f e r  any i r r e g u la r ly  shaped t r a c t s  of lan d , th e  
acreage of which cannot be determ ined w ithout a survey must 
cause th e  same to  be surveyed, p la t te d ,  c e r t i f i e d  and f i l e d  
in  the  o f f ic e  of th e  county c le rk  and reco rd e r in  which s a id  
land  l i e s  • . • before any p a r t or p o rtio n  of th e  same i s  so ld  
or t r a n s f e r r e d .
^Sections 11-601 through 11—616 were rep ea led  by th e  1973 Montana 
l e g i s l a tu r e .
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According to  th i s  d e f in i t io n ,  t r a i l e r  co u rts  and o th er r e n ta l  prop­
e r ty  were not considered  su b d iv is io n s . A lso, a p ro p erty  owner was e n t i t l e d  
to  s e l l  or le a se  a t  le a s t  one p a rce l sm aller th an  10 ac res  w ithout such a 
tra n s a c t io n  being  considered  a su b d iv is io n  as defined  in  th e  s ta tu te s .
S ections 69- 5OOI through 69-5005 of th e  Montana Codes (Choate and 
Wertz 1947c) were added in  1967 to  ensure th a t  p lans fo r  w ater and sewage 
d isposa l f a c i l i t i e s  in  a l l  sub d iv is io n s  a re  approved by th e  Department of 
H ealth .^
These e a r ly  su b d iv is io n  laws were o fte n  ignored  or circum vented.
One of th e  most common ways fo r  p roperty  d iv is io n s  to  go unrecorded was 
through sa le s  made on a c o n tra c t-fo r-d e e d  b a s is .  In  R a v a lli County, which 
encompasses much of th e  B it te r ro o t  V alley south  of Lolo, n early  tw o -th ird s  
of a l l  th e  su b d iv is io n  tra n sa c tio n s  recorded  occurred on a c o n tr a c t- fo r -  
deed b a s is ,  th re e -fo u r th s  of which went unrecorded (Montana Department 
of In tergovernm ental R e la tio n s  1972).
Other methods used in  circum venting th e  e x is t in g  laws-were to  
d iv ide one*s p ro p erty  w ith  a  metes and bounds survey (Tomlinson 1972), or 
to  s e l l  lo t s  th a t  do not f i t  th e  d e f in i t io n  of su b d iv is io n  as defined  in  
th e  Montana Codes. The Montana Department of In tergovernm ental R e la tio n s  
(1972) rep o rted  th a t  in  p ast y e a rs , lo c a l o f f i c i a l s  o fte n  d id  not ex e rc ise  
th e  a u th o r ity  given to  them fo r  re g u la tin g  su b d iv is io n s .
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■'This law re q u ire s  the  removal of s a n ita ry  r e s t r i c t io n s  before  any 
p la t  map fo r  a "su b d iv is io n "  may be accepted by th e  c le rk  and recorder* s 
o f f ic e .  The removal of s a n ita ry  r e s t r i c t io n s  a lso  ap p lie s  to  le a sed  or 
r e n ta l  p ro p e rty . The name of th e  Montana Department of H ealth  was changed 
to  the  Montana Department o f H ealth  and Environmental Sciences in  1972.
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The Lolo study a rea  contained. 24 p la t te d  su b d iv is io n s  when th i s  
study began in  J u ly , 1973. A ll were p la t te d  in  accordance w ith  S ections 
11-601 through 11-616 of th e  Montana Codes (Choate and VJertz 1947a).
Other p ro p erty  s p l i t s  w ith in  the  study a rea  escape the  la b e l  of su b d iv i­
s io n  e i th e r  because they  d id  not meet th e  le g a l d e f in i t io n  of su b d iv is io n  
or because th e  e x is t in g  su b d iv is io n  laws were circum vented.
The 1973 Montana le g is la tu r e  passed two comprehensive laws de­
signed to  s tren g th en  th e  re g u la tio n  of su b d iv is io n s . One was the  "Montana 
Subdiv ision  and P la t t in g  Act" (Choate and Wertz 1947b). The o th e r was 
House B i l l  4^5» a law g iv in g  g re a te r  power to  the  S ta te  Department of
H ealth  and Environmental Sciences to  enforce su b d iv is io n  s a n ita t io n  r e -
6quirem ents (Choate and Wertz 1947&).
The Montana S ubdiv ision  and P la t t in g  Act (Choate and Wertz 1947b) 
included  d e ta ile d  p ro v is io n s  fo r  su b d iv is io n  reco rd in g  and p la t t in g ,  a 
requirem ent th a t  lo c a l governing bodies must adopt su b d iv is io n  re g u la t io n s ,  
th e  subm ission of environm ental assessm ents fo r  proposed p la t s ,  and formal 
review of su b d iv is io n  p la ts  by lo c a l  and s ta te  agencies and by th e  p u b lic . 
This a c t a lso  red efin ed  "su b d iv is io n "  in  order to  su b jec t a g re a te r  num­
b er of ru ra l  p ro p erty  s p l i t s  to  th e  new p la t t in g  and s a n ita t io n  re q u ire ­
m ents. S ec tion  11-3861 of the  Montana S ubdiv ision  and P la t t in g  Act de­
f in e s  "su b d iv is io n "  as fo llo w s:
S ubdiv ision  means the  d iv is io n  of land  or land  so d iv ided  in to  
two or more p a rc e ls ,  whether contiguous or n o t, any of which is  
te n  acres  or l e s s ,  exc lusive  o f p u b lic  roadways, in  s iz e ,  w ith­
out regard  to  th e  method o f d e s c r ip tio n  th e re o f , in  order th a t  
th e  t i t l e  or possession  of th e  p a rce ls  or any in te r e s t  th e re in
6
House B i l l  4^5 amended S ections 69-5001 through 69- 5OO5 o f the  
Montana Codes (Choate and Wertz 1947<l).
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may be so ld , re n ted , le a se d , or otherw ise conveyed e i th e r  im­
m ediately  or in  th e  fu tu re ,  and s h a ll  include any re su b d iv is io n  
of lan d ; and s h a ll  f u r th e r  include any condominium or a reas  pro­
v id in g  m u ltip le  space fo r  camping t r a i l e r s ,  house t r a i l e r s  or 
mobile homes; provided fu r th e r  th a t  a d iv is io n  of land  i s  a 
su b d iv is io n  when th e  d iv is io n  c re a te s  a  second or any subsequent 
p arce l fo r  the  purpose of s a l e , r e n t , l e a s e , or o th e r convey­
ance from a t r a c t  of land  h e ld  in  s in g le  or undiv ided  ownership 
on Ju ly  1, 1973» where any of the  p a rce ls  seg regated  from the  
o r ig in a l  t r a c t  is  te n  ac res  or l e s s ,  ex c lu siv e  of pub lic  road­
ways in  s iz e ,  w ithout reg ard  to  th e  method of d e sc r ip tio n  
th e re o f  • • • •
In  1974) th e  Montana S ubd iv ision  and P la t t in g  Act was amended by 
the  s ta te  l e g i s l a tu r e .  Among th e  amendments was a change in  the  d e f in i­
t io n  of "su b d iv is io n ” to  include th e  d iv is io n  of land  in to  one or more 
p a rce ls  of le s s  th an  20 ac re s  (Choate and Werta 1947b as amended in  1974)•
Also included among the  1974 amendments was a requirem ent th a t  
a l l  d iv is io n s  of land fo r  s a le  o th er th an  su b d iv is io n s  which a re  sm aller 
th an  1/32 se c tio n  (u su a lly  20 a c re s)  must be surveyed by or under th e  
su p erv is io n  of a re g is te re d  land  su rveyor. The surveyor must th en  f i l e  
a c e r t i f i c a t e  of survey w ith  th e  c le rk  and re c o rd e r’ s o f f ic e .  This amend­
ment seeks to  assu re  th a t  a f t e r  June 30* 1974) v i r t u a l ly  a l l  su b d iv is io n  
of land must be recorded , whether such a s p l i t  i s  p a r t of a p la t te d  sub­
d iv is io n  or not •
There are sev e ra l excep tions to  the  d e f in i t io n  of "su b d iv is io n "  
found in  the  "Montana S ubdiv ision  and P la t t in g  Act" as amended in  1974*
Such exceptions include g i f t s  or s a le s  to  th e  landowner’s immediate fam ily , 
occasional s a le s ,  d iv is io n s  made fo r  th e  purpose of re lo c a t in g  a common 
boundary between a d jo in in g  p a r t ie s ,  and d iv is io n  where th e  p a r t ie s  in ­
volved and the  lo c a l government e n te r  a  covenant p rov id ing  th a t  such land  
w il l  remain in  a g r ic u l tu r a l  u se .
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I f  a l l  th e  p roperty  s p l i t s  w ith in  th e  Lolo a rea  were defined  ac­
cord ing  to  th e  d e f in it io n  of "su b d iv is io n "  as amended in  1974» t h i s  a rea  
would co n ta in  many more acres  of le g a l ly  p la t te d  su b d iv is io n . Since w ild­
l i f e  cannot d i f f e r e n t ia te  between a "su b d iv is io n "  as defined  in  th e  Montana 
Codes and a group of homes, both were accorded f i e ld  o b serv a tio n .
O bjectives o f th e  Study
1. To determ ine the  acreage of w ild l i fe  h a b ita t  lo s t  in  a 
c le a r ly  defined  a rea  th a t  has bo th  e x is t in g  and proposed r e s id e n t ia l  sub­
d iv is io n s  w ith in  i t s  boundaries,
2. To determ ine th e  a l t e r a t io n  in  th e  q u a l i ty  of th e  w ild l i fe  
h a b ita t  when homes were b u i l t  w ith in  such h a b i t a t ,
3* To determ ine th e  changes in  w ild l i fe  use of h a b i ta ts  ad jacen t 
to  r e s id e n t ia l  su b d iv is io n s  as a r e s u l t  o f th e  in creased  human and human- 
r e la te d  a c t i v i t i e s  in  th ese  a re a s , and
4 . To suggest methods fo r  le sse n in g  the  d e trim en ta l impacts of 
r u r a l  su b d iv is io n s  on e x is t in g  w ild l i fe  and w ild l i fe  h a b i ta ts .
CHAPTER I I
REVIEW OP THE LITERATURE
Many a u th o r i t ie s  have commented on th e  e f f e c ts  of ru ra l  subd iv i­
sions on w ild l i fe  and t h e i r  h a b i ta ts  (S tea rn s  1967» Gerstung 1970* C ali­
fo rn ia  S ta te  Resources Agency 1971* Larson 1971 and 1972, G ill and Bonnet 
1973, Noyes and Progulske 1973» Jez e sk i e t a l .  1973)* Only in  a few 
cases , however, have in ten s iv e  s tu d ie s  been conducted on th e  re la t io n s h ip  
between ru ra l  su b d iv is io n s  and w i ld l i f e .  One such study (p ig le y  and 
Vanduff 1973) was an a n a ly s is  of th e  n e s tin g  and brood success of m allards 
in  a New Je rsey  lagoon development. Another (G eis 1973) was an a n a ly s is  
of the  b ird  spec ies  d iv e r s i ty  and b ird  abundance b e fo re , during and a f t e r  
th e  c o n s tru c tio n  of th e  town of Columbia, Maryland.
P ig ley  and Vanduff (1973) found th a t  although m allards adapted 
very  w ell to  n e s tin g  in  suburban environm ents, brood su rv iv a l was poor.
In  comparing lagoon n e s tin g  m allards to  m allards n e s tin g  in  the  ad jacen t 
m arshes, th e  m arsh -nesting  b ird s  were found to  have sm aller c lu tch es  and 
fewer young a t ha tch in g  but t h e i r  broods had a h igher su rv iv a l r a t e .  They 
concluded th a t  lagoon-reared  broods had in s u f f ic ie n t  escape cover to  pro­
t e c t  them from h e rr in g  g u lls  ( Laurus a rg e n ta tu s ) and laughing  g u lls  (L. 
a d t r i c i l l a ) by day, and by dom estic c a ts  a t n ig h t.  Other reasons c i te d  
fo r  the  poor c lu tc h  su rv iv a l r a te  inc luded : poor su p p lie s  of in v e r te ­
b ra te  food sources in  the lagoon development, man-made hazards such as  
storm sew ers, harassm ent of broods by unpaired  d rakes, and the  cap tu rin g
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and s c a t te r in g  of young broods by people . Night l ig h t in g  was a lso  con­
s id e red  a p o ssib le  p red a tio n  f a c to r .
During the course of Geis* (1973) s tudy , the  a rea  of Columbia, 
M aryland, changed from a sp a rse ly  populated farm land to  a  community of over 
27,000. Farmland species  such as th e  bobwhite and mourning dove showed a 
dram atic d e c lin e . Such f ie ld - in h a b i t in g  sp ec ies  as th e  e a s te rn  meadow- 
la rk  (S tu rn e lla  magna) , redwinged b lack b ird  (A gelaius phoeniceus) and 
grasshopper sparrow (Ammodramus savannarum) a lso  d ec lin ed , as d id  woods 
and woodland edge species  such as th e  wood th ru sh  (H ylocich la  m u ste lin a ) 
and indigo bun ting  ( P a3serina c.yanea) . S ta r l in g s  ( S turnus v u lg a r is ) and 
house sparrows ( Passer dom esticus) ,  on the  o th er hand, in creased  dramat­
i c a l ly .  Both were v i r tu a l ly  absent in  the a rea  befo re  development occurred . 
In creases  were a lso  noted in  some d e s ira b le  spec ies  such as mockingbirds 
(Momos p o ly g lo tto s ) , ch ipping  sparrows (S p iz e lla  p a s se r in a ) and song 
sparrows (M elospiza m elodioa) ; b ird s  th a t  p re fe r  h a b i ta ts  a s so c ia te d  w ith  
dw ellings.
U rban ization  tends to  have a g re a te r  impact on la rg e r  an im als, 
e s p e c ia lly  those  which are p red a to rs  and those which tend  to  herd  to g e th e r . 
G ill  and Bonnet (1973) and Caldwell (1973) po in ted  out th a t  f re e -ran g in g  
sp e c ie s , fo r  example th e  pronghorned antelope (A n tilo cap ra  am ericana) , re ­
q u ire  v as t unbroken t r a c t s  of land  and would probably be sev ere ly  a f fe c te d  
by su b d iv is io n s  th a t  break up t h e i r  h a b i ta t .  Large p red a to rs  (av ian  and 
t e r r e s t r i a l )  d ec lin e  in  numbers as homes spread in to  th e  co u n try sid e , 
w hile o ther p red a to rs  such as h o u seca ts , dogs, r a t s  and c h ild re n  increase  
(S tea rn s  1967* G ill  and Bonnet 1973)*
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G ill  and Bonnet (1973) f e l t  th a t  medium-sized carn iv o res such as th e  
fox or coyote are  o ften  capable of adap ting  to  th e  changes in  t h e i r  h a b ita t  
caused by ru ra l  or suburban su b d iv is io n . Larger ca rn iv o res  such as wolves 
( Canis lu p u s) or cougar (P e lis  conco lo r) , on th e  o th er hand, have th e i r  
b e s t chance of su rv iv in g  near housing developments when a reas  of sharp  re ­
l i e f  c rea te  an abrupt ju x ta p o s itio n  between th e  b u i l t  and u n b u ilt a reas  
(G ill  and Bonnet 1973)*
In  h is  study  of th e  coyote and man in  Los Angeles ( in  G ill  and 
Bonnet 1973)* G ill  found th a t  an im portant reason  fo r  th e  c lo se  proxim ity 
of the  coyote to  an urban popu la tion  was th e  sharp t r a n s i t io n  between th e  
b u il t -u p  p a r ts  of Los Angeles and th e  v a s t w ild  a reas  th a t  l i e  on the  
c i t y f s p e rip h ery . In  a d d itio n , G ill  notes th a t  th e  coyote populations 
surv ived  b es t in  those i n t r a c i ty  undeveloped a reas  th a t  were lin k ed  to  the  
p e rip h e ra l w ild lands by undeveloped c o r r id o rs .
O thers have a lso  commented on th e  vary ing  degrees of ad ap ta tio n  
ex h ib ited  by d if f e re n t  w ild l i fe  sp e c ie s . Wild tu rkeys (H elag ris  ga llopavo) 
in  Texas, fo r  example, are  among th e  f i r s t  sp ec ie s  to  d isappear when an 
a rea  i s  subdivided (Moore, Jan . 15» 1974* l e t t e r ) .  However, b lack bear 
and beaver in  New England are  in c re a s in g  in  second growth fo re s t  a re a s , 
many acres  o f which a re  c u rre n tly  being  subdivided in to  la rg e  lo ts  and 
c lu s te r  developments (Larson 1972). In  th e  lagoon developments s tu d ied  
by F ig ley  and Vanduff (1973)* m allards and w hite Pekin ducks were th e  only 
w aterfow l n e s tin g  w ith in  t h e , development w hile b lack  ducks (Anas ru p r ip e s ) ,  
m alla rd s , gadwalls (A. s t r e p te r a ) , blue-w inged t e a l  (A# d is c o rs ) and w hite 
Pekin ducks a l l  nested  in  th e  nearby m arshes.
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When man a l t e r s  th e  landscape, th e re  i s  ev en tu a lly  a po in t beyond 
which non-native spec ies  have an eco lo g ica l advantage over th e  n a tiv e  spec ies  
(Larson 1971» 1972). Howard (1973) s ta te d  th a t  most sp ec ies  are unable to  
adapt to  the  r a d ic a l ly  d if f e re n t  h a b ita ts  co n s tru c ted  by man; those  th a t  
do adapt may e x h ib it a high degree of ecobehavioral and g en e tic  p l a s t i c i t y .  
The displacem ent of n a tiv e  b ird s  by ra d ic a l  changes in  th e  environment may 
be lessened  by ap p ro p ria te  landscape p lan tin g s  (G ill  and Bonnet 1973>
Howard 1973).
I sen t letters to  th e  F ish  and Game Departments of C a lifo rn ia ,
Idaho, Hew York, Oregon, Texas, Washington, and W isconsin. Each agency 
was asked i f  they  knew of re sea rch  in  t h e i r  s ta te  concerning th e  problems 
of su b d iv is io n s  and w i ld l i f e .  Although a l l  seven s ta te s  acknowledged th a t  
they  had lo s t  a s ig n if ic a n t  amount of w ild l ife  h a b ita t  to  su b d iv is io n s , 
only C a lifo rn ia  in d ic a ted  th a t  th ey  had a lread y  c o lle c te d  d a ta  concerning 
th e  problem (C a lifo rn ia  Resources Agency 1971)* In  a statem ent before  the  
C a lifo rn ia  L e g is la tu re , th e  C a lifo rn ia  P ish  and Game Department (Cloyd,
Feb. 20, 1970, sta tem ent) in d ic a te d  th a t  th e  fo llow ing  e f fe c ts  were ty p ­
ic a l  of the  problems th a t  su b d iv is io n s  were causing  v ario u s  w ild l i fe  
spec ies  in  the  s t a t e :  th e  d e s tru c tio n  of a 750“*acre marsh h i s to r i c a l ly
used by geese and o th er w aterfo w l, the f i l l i n g  of po tho les used by w ater­
fow l, and th e  fenc ing  and subsequent development of sev e ra l hundred acres  
of an telope and sage grouse ( Centrocercus u rophasianus) h a b i ta t .  In  addi­
t io n ,  two subd iv is ions ( to ta l in g  about 6,600 ac re s)  have re c e n tly  been 
b u i l t  w ith in  an im portant mule deer (Odocoileus hemionus) w in te r range 
on th e  e a s t slope of th e  Sierra-ITevada M ountains. Aside from th e  lo ss
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h a b ita t  to  road and home development, th ese  two su b d iv is io n s  have upset th e  
m ig ra tion  p a tte rn s  of th e  deer herd .
Since 1964j open land  in  C a lifo rn ia* s  Nevada County has been con­
v e rte d  in to  lo ts  and sm all p a rc e ls  a t  th e  es tim ated  r a te  of 5,000  to  
10,000 acres  annually  (G erstung 1970)* Much of t h i s  a c t iv i ty  has occurred 
in  the  w oodland-chaparral and p in e -ch ap a rra l v e g e ta tio n  types both  of which 
are  im portant h a b ita t  fo r  th e  C a lifo rn ia  q u a il ( Lophortx c a l i f o rn ic u s ) , 
c o t to n ta i l  ra b b it  ( S y lv ilagus s p p .) ,  grey s q u ir r e ls  ( S ciurus g r is e u s ) and 
nrule deer (G erstung 1970)* Rabbit (A llen  19^2, Gerstung 1970) and q u a il  
(G erstung 19J0) populations a re  very  dependent on w ell d isp ersed  ground 
cover and th e  e lim in a tio n  of such cover leads to  red u c tio n s  in  popu la tio n  
s iz e .  A lso, th e  w oodland-chaparral v e g e ta tio n  type o f te n  i s  a c r i t i c a l  
f a c to r  in  determ ining deer su rv iv a l during  severe w in te rs  and th e  c u tt in g  
of hardwoods in  t h i s  type leads to  ra p id  d ec lin es  in  grey s q u ir r e l  popula­
t io n s  (G erstung 1970).
The infringem ent of su b d iv is io n s  onto w in te r range is  a common 
problem in  the  mountainous s ta te s  of th e  West. In  Idaho, fo r  example, sub­
d iv is io n s  near th e  town of Ketchum have caused displacem ent of e n t ire  
w in te rin g  herds of deer and e lk  (Oldenburg, Nov. 26, 1973» l e t t e r ) .
In  Montana*s F la thead  County, n ea rly  o n e - th ird  of a l l  b ig  game 
w in te r range was rep o rted  to  be in  sm all p r iv a te  ownership (F la thead  County 
Areawide Planning O rganization  1973)* Nine thousand acres  (approxim ately  
6 .7  percent of th e  ownership) have a lread y  been subdiv ided  in to  r e s id e n t ia l  
p lo ts .
A review  was conducted o f th e  environm ental impact sta tem en ts 
w r i tte n  fo r  many proposed su b d iv is io n s  in  Montana. In  comments a ttach ed
to  a number of th ese  statem ents (Montana Department of H ealth  and Environ­
mental Sciences 1972a, b , 1973a-l, 1974) i "the Montana P ish  and Game De­
partm ent in d ica ted  th a t  numerous spec ies  of game anim als would be adverse ly
a f fe c te d  i f  such su b d iv is io n s  were approved and housing developments sub-
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sequen tly  rep laced  th e  n a tiv e  cover.
The lo ss  or impairment of w in te r range a reas  fo r  deer and e lk  was 
th e  most common adverse e f fe c t  mentioned by th e  departm ent. In  th e  pro­
posed Beaver Creek South S ubdiv ision  (Montana Department of H ealth  and Enr- 
vironm ental Sciences 1974)» fo r  example, the  immediate a rea  served  as a 
w in te r range fo r  approxim ately te n  e lk  as w ell as an unknown number of deer 
I t  was f e l t  th a t  th e  c a rry in g  cap ac ity  of th e  a rea  fo r  d ee r, e lk ,  and o ther 
spec ies  would be perm anently reduced once c o n s tru c tio n  began.
In  F ish  and Game comments a tta c h e d  to  th e  impact statem ent fo r  the  
Eagle Creek and Smith Lake V is ta  Subdiv isions in  F la thead  County (Montana 
Department of H ealth  and Environmental Sciences 1973b and e) i t  was noted 
th a t  such sub d iv is io n s  alone would not prove c a ta s tro p h ic  to  th e  lo c a l 
w ild l i fe  re so u rces; however, th e  combined e f f e c ts  of th ese  an,d th e  o th er 
sub d iv is io n s  being  developed in  the  same general a rea  would have a s ig ­
n if ic a n t  negative im pact.
A study of the  impacts caused by Montana’ s Big Sky R esort ( je z e sk i 
e t  a l .  1973) in d ic a ted  th a t  land  development in  th e  159 square m ile study 
a rea  had a lread y  reduced b ig  game w in te r range h a b ita t  by 11 percen t p r io r  
to  the i n i t i a t i o n  of th e  study  in  197°• I f  land  development ra d ia te s  from
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The sp ec ies  mentioned in  one or more of th ese  sta tem ents included  
e lk , moose, b ig  horned sheep ( Ovis canadensis) w h ite - ta i le d  d ee r, ru ffe d  
g ro u se , spruce grouse ( Canachites canadensis f ra n k l in ) , Canada g eese , and 
various spec ies  of ducks.
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th e  e x is t in g  commercial s i t e ,  i t  was f e l t  th a t  two major e lk  w in te rin g  a reas  
would be in fr in g e d  upon and a net drop in  e lk  popu lations would re su lt*
The d en s ity  of houses on subdivided land  i s  ano ther im portant con­
s id e ra t io n  in  the  r e la t io n s h ip  between su b d iv is ions and w ild life *  In  C ali­
f o r n ia 's  Nevada County, Gerstung (1970) noted th a t  su b d iv is io n s  w ith  lo t s  
sm aller th an  one acre or w ithout s ig n if ic a n t  open space re se rv a tio n s  were 
p a r t ic u la r ly  d e f ic ie n t in  w ild l i fe  h a b i ta t .  The Montana P ish  and Game De­
partment (Montana Department of H ealth  and Environmental Sciences 1973d) 
suggested in c re a s in g  th e  s iz e  of each lo t  in  some su b d iv is io n s  in  order to  
le s se n  th e  red u c tio n  in  v e g e ta tio n  which support sp ec ies  such as the  
w h ite - ta i le d  deer and ru ffe d  grouse.
Geis (1973) noted th a t  as th e  d en s ity  of land  development in creased  
th e  v a r ie ty  of b ird  spec ies  d ec lin ed , ye t th e  abso lu te  number of b ird s  in ­
c reased . The in crease  was a t t r ib u te d  to  a rap id  r is e  in  th e  number of 
s ta r l in g s  and house sparrows as th e  town grew. G eis, however, found no 
evidence th a t  high s ta r l in g  and house sparrov; popu la tions depressed the  
b reed ing  populations of o ther sp e c ie s .
The h a b ita t  fo r  some sp ec ies  i s  enhanced when land  is  i n i t i a l l y  
d is tu rb ed  by subdevelopment. Gerstung (1970) noted th a t  in  low d en sity  
su b d iv is io n s , mule deer may b e n e f it  from a c t i v i t i e s  th a t  open up dense 
c o n ife r  s tands or o ld  brush f i e ld s .  Such b e n e f its  a re  n u l l i f i e d ,  however, 
as b u ild in g  d en s ity  in c reases  and lawns rep lace  th e  n a tiv e  v eg e ta tio n . 
S im ila r ly , C aslick  (1972) found th a t  land re le a se d  from a g r ic u l tu r a l  use 
provided w ild l i fe  h a b ita t  fo r  a wide v a r ie ty  of spec ies  u n t i l  such tim e 
as t h i s  land was put to  more in te n s iv e  u se s . Land th a t  i s  so ld  to  the
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subd iv ider o ften  r e ta in s  i t s  p re -su b d iv is io n  cover long a f t e r  i t  i s  so ld  
because such land is  being h e ld  fo r  sp ecu la tiv e  purposes.
S afe ty  co n sid e ra tio n s  posed by su b d iv is io n s  o fte n  im pair th e  hunting  
o p p o rtu n itie s  in  areas near th e  development. Bans or severe r e s t r i c t io n s  
on hunting  can lead  to  problems in  th e  re g u la tio n  of animal numbers in  th ese  
areas (G erstung 19709 Larson 1972).
The Beaver Creek S ubdiv ision  in  Montana, fo r  example, i s  lo ca ted  
ad jacen t to  th e  G a lla tin  Game Range. The Montana P ish  and Game Depart­
ment (Montana Department of H ealth  and Environmental Sciences 1974) po in ted  
out th a t  in  th e  fu tu re  people w il l  no doubt attem pt to  change th e  hun ting  
use in  a la rg e  p a rt of t h i s  a rea  due to  th e  s a fe ty  hazard  th e  h u n te rs  pose 
to  homes, passing  autos and sch o o ls . Trapping and tra n sp la n tin g  th e  ex­
cess anim als in  such a s i tu a t io n  i s  a p o ssib le  s o lu tio n ; however, P ic ton  
( 1972) estim ated  th a t  co n tro l of anim al numbers through hun ting  i s  a t 
le a s t  seventeen tim es more e f f i c ie n t  in  f in a n c ia l  term s th an  co n tro l 
through tra p p in g  and tra n sp la n tin g .
In  many ru ra l  su b d iv is io n s , a  sm all percen t of th e  dogs run fre e  
fo r  a t  le a s t  p a rt of each day. Many f e e l  th a t  such dogs can cause se rio u s  
damage to  deer and o ther w ild l i fe  sp e c ie s ; however, few s c ie n t i f i c  s tu d ie s  
have been undertaken  to  document th e  ex ten t of such damage (C orbett e t a l .  
19711 Perry  e t a l .  1970, Denney 1974)* The sm all amount of re sea rch  th a t  
has been conducted has occurred in  th e  n o rth e a s te rn  and so u th ea ste rn  
s ta te s  and th e  r e s u l ts  p resen ted  do not s e t t l e  th e  con troversy  (Denney 1974)•
In  a study in  North C aro lin a , fo r  example, C orbett e t  a l .  (1970) 
found th a t  dogs k i l l e d  some deer in  mountainous t e r r a in  but i t  was not 
conclusive th a t  such dogs were k i l l i n g  enough of the  popu la tion  to  l im it
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i t s  s iz e .  Furtherm ore, i t  was noted th a t  most of the  deer k i l l e d  by dogs 
were a lread y  p re d isp o s itio n e d  to  m o rta lity  by o ld  age, in ju ry  or severe 
p a ra s ite  in f e s ta t io n s .
Although th e  w ild life -d o g  problem in  th e  w estern  s ta te s  has not 
been s p e c i f ic a l ly  s tu d ie d , th e re  i s  a g rea t p o te n tia l  fo r  dogs to  prey on 
b ig  game sp ec ies  th a t  are  co n cen tra ted  on t h e i r  w in te r ranges (Denney 1974)* 
Reports of such p red a tio n  are  becoming more common in  mountain su b d iv is io n  
a reas  as w ell as s k iin g  and o th er re c re a tio n  s i t e s  (Denney 1974)* For 
ample, dogs have been seen h a ra ss in g  b ighorn  sheep on a w in te r range along 
Montana*s G a lla tin  R iver near th e  developing r e s o r t  a rea  o f Big Sky 
(Pozew itz, as quoted by Moore 1973)* Dogs have a lso  been rep o rted  k i l l i n g  
w h ite - ta i le d  deer on th e  ice  a t  Montana*s W hitefish  Lake (K endall, Mar. 28, 
1974i d isc u ss io n ) .
R ichard Denney, who conducted a review of th e  d o g -w ild life  problem 
fo r  th e  American Humane A ssocia tion  (Denney 1974)* rep o rted  evidence of 
dogs k i l l i n g  deer (over 20,000 annually  in  32 s t a t e s ) ,  e lk  ( in  Colorado), 
b ighorn sheep, w aterfow l, w ild  tu rk e y , q u a i l ,  pheasan t, r a b b i ts ,  and song­
b i rd s .  Dogs were rep o rted  to  k i l l  up to  75 percen t of th e  aipnual goose
production  in  the  Washoe Lake a rea  of Nevada. The d e s tru c tio n  of ground
n es ts  by dogs was a lso  rep o rted  in  Denney*s s tudy .
The Bureau of Sport F ish e r ie s  and W ild life  estim ated  th a t  fre e
roaming dogs from a 72*5 acre su b d iv is io n  lo ca ted  a q u a r te r  m ile from a 
sm all lake could s e r io u s ly  reduce su ccessfu l ground n e s tin g  of ducks and 
o th er b ird s  fo r  a t le a s t  one m ile in  any d ire c t io n  (Montana Department of 
H ealth  and Environmental Sciences 1973e). Gerstung (1970) f e l t  th a t  dogs 
preyed e s p e c ia lly  on young d ee r.
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Denney (1974) c i te d  s tu d ie s  by Doucet (1973) and George (1973) to  
in d ic a te  th a t  domestic c a ts  in  r u r a l  a reas  can a lso  be se rio u s  p red a to rs  of 
w ild  anim als, Doucet described  the  apparent p red a tio n  of a snowshoe hare 
( Lepus am ericanus) by a dom estic ca t and the  four—year study by George in ­
d ic a te d  th a t  th e  removal of roden ts and o ther prey by c a ts  might be a con­
t r ib u t in g  cause in  th e  in c rea s in g  d ec lin e  of hawk p o p u la tio n s.
In  summarizing th e  e f f e c ts  of u n co n tro lled  p e ts  on w i ld l i f e ,  Denney 
(19 74) conclude d :
I t  i s  ap p a ren t| though not w ell documented, th a t  the  im­
pact of dogs (and c a ts )  can be d e trim en ta l to  th e  w ild l i f e  under 
sp e c if ic  c ircum stances, depending on the w i ld l i f e  spec ies  in ­
volved, th e  r e la t iv e  popu la tio n  of p red a to r and prey sp ec ie s , 
o ther m o rta lity  f a c to r s ,  h a b ita t  f a c to rs  (q u a l i ty ,  physiography, 
geographic lo c a t io n ) ,  and land  use ( th e  in cu rs io n  of develop­
ments in to  w ild l ife  h a b i ta t s ) .
CHAPTER I I I
THE STUDY AREA 
Location
The study a rea  i s  composed of 16 ad jacen t se c tio n s  of land  s u r-
8rounding th e  confluence of Lolo Creek and th e  B it te r ro o t  R iv er. This 
a rea  i s  p a rt of th e  "Broad V alley Rockies" environm ental reg ion  (Crowley
1972) and is  s i tu a te d  west of the  co n tin e n ta l d iv id e . Included w ith in
th e  study a rea  are  a p o rtio n  of th e  extreme n o rth e rn  B it te r ro o t  V alley , 
p o rtio n s  of th e  lower Lolo Creek and Sleeman Creek V alleys, and th e  en­
t i r e  Mormon Creek V alley (F igure 2 ) . Also included is  a sm all corner of 
th e  lower M ille r  Creek V alley . T opographically , th e  study a rea  c o n s is ts  
of v a lle y  bottoms and the  lower s lopes of the  ad jacen t mountain ranges.
In  th e  Lolo v ic in i ty ,  th e  Sapphire Range r is e s  sh arp ly  to  th e
e a s t of th e  B it te r ro o t  R iv er. To th e  west of th e  r iv e r ,  th e  v a lle y  i s
w ider and i s  bounded by th e  Grave Creek Range to  th e  n o rth  of Lolo Creek, 
and by th e  B it te r ro o t  Range to  th e  south  of Lolo Creek. E lev a tio n s  w ith in  
the  study a rea  range from 3100 fe e t  a t  the  B it te r ro o t  R iver to  48OO fe e t  
in  the  northw estern  p a rt of the  s tu d y  a re a .
The emergence of Lolo Creek in to  th e  B it te r ro o t  V alley from the  
west is  th e  s i t e  of a considerab le  narrowing in  th e  v a l le y ’ s w id th . To
g
This a rea  may be defined  as S ec tion  1 through 4» Township 11 
N orth, Range 20 West, and S ections 21 through 28 and 33 through 36, Town­
sh ip  12 N orth, Range 20 R est, B i t te r ro o t  Guide M eridian. Since no two 
se c tio n s  w ith in  th e  study a rea  have th e  same number, a l l  fu tu re  re fe ren ces  
to  a p a r t ic u la r  s e c tio n  or se c tio n s  w il l  exclude th e  township and range 
d e s ig n a tio n s .
24
25
•the north  of Lolo Creek, th e  v a lle y  extends ano ther f iv e  m iles befo re  jo in ­
ing  th e  M issoula V a lley * Here th e  B it te r ro o t  V alley  i s  q u ite  narrow, 
vary ing  in  w idth from approxim ately one-q u arte r m ile to  one and one—h a lf  
m ile s •
The study a rea  c o n s is ts  e n t i r e ly  of county, s t a t e ,  p r iv a te ,  and 
co rp o ra te ly  owned lan d . E xtensive n a tio n a l fo re s t  lands l i e  o u tside  th e  
study a rea  a t h ig h er a l t i t u d e s .
Geology
McMurtrey e t a l . (1959) s ta te d  th a t  th e  B it te r ro o t  V alley  probably 
o rig in a te d  in  th e  Cretaceous period  as a m arginal f le x u re  concurrent w ith 
th e  in tru s io n  of the Idaho b a th o l i th .  The p resen t s tru c tu re  of th e  B it­
te r ro o t  V alley was a lso  caused by re c u rren t f a u l t in g  along both  margins of 
th e  v a l le y . The B it te r ro o t  R iver cu ts  through v a rio u s  te r ra c e s  in  th e  
v a l le y , leav in g  broad flo o d  p la in s  in  many p o rtio n s  (Foote 1965 from 
McMurtrey e t a l .  1959)* The v a lle y  f lo o r  i s  composed of T e r tia ry  sed i­
ments th a t  o r ig in a te d  in  th e  ad jacen t mountain ranges (McMurtrey e t  a l .
1959).
The f lo o d  p la in  of th e  B it te r ro o t  R iver i s  a system of in te r ­
tw in ing  sw ales, g ravel b a rs , a c tiv e  and o ld  r iv e r  channels and numerous 
sloughs. This a re a  i s  flooded or is o la te d  by floods alm ost every sp rin g  
during  the  peak ru n o ff . Heavy flo o d in g  occurred along  th e  B it te r ro o t  
R iver during  th e  Spring and e a r ly  Summer of 1974*
Upper p o rtio n s  of th e  B it te r ro o t  V alley are  composed o f P le is to cen e  
fa n s , benches, and moraines on th e  west s id e , and T e r tia ry  benches on th e  
e a s t s ide  (McMurtrey e t a l .  1959) • The ju n c tio n  of th e  Lolo Creek V alley 
and the B it te r ro o t  V alley  i s  th e  s i t e  of a la rg e  a l lu v ia l  fan . Here the
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s o i l s  are a m oderately deep, g rav e lly -san d y  loam and rep re sen t the  most in ­
te n s iv e ly  farmed land w ith in  th e  study area  (U.S.D.A. 1959)* Sm aller fans 
occur a t the  mouths of Mormon Creek and Sleeman Creek.
Climate
The clim ate of th e  Lolo a rea  i s  among the  most p leasan t in  th e  
S ta te  of Montana. Summers are  cool and w in te rs  are  m ild when compared to  
s im ila r  in term ountain  v a lle y s  e a s t of th e  c o n tin e n ta l d iv id e . Hamilton, 
lo c a te d  36 m iles south  of Lolo in  th e  c e n tra l  B it te r ro o t  V alley , has an 
average annual tem perature of 45*1° P»i an average January tem perature of 
24»1° P*i and an average Ju ly  tem perature of 67*9° F . (U.S.D.C. 19^5)* 
M issoula, which occurs a t th e  no rth  end of the  B it te r ro o t  V alley , has 
tem peratures th a t  are  s l ig h t ly  coo ler (U.S.D.C. 1974)•
P re c ip ita t io n  along th e  f lo o r  of th e  B it te r ro o t  V alley  norm ally 
v a r ie s  from 12 to  15 inches per year (U.S.D.C. 19^5)* Snowfall i s  l ig h t  
in  the  lower v a lle y , u su a lly  m elting  between storms except du ring  periods 
of p ro tra c te d  co ld  s p e l l s .  The w in te r clim ate on th e  lower slopes ad­
jo in in g  the  B it te r ro o t  V alley provide e x c e lle n t w in ter range cond itions 
fo r  deer and e lk .
H is to ry
The f i r s t  w hite men to  v i s i t  th e  B it te r ro o t  V alley were th e  ex­
p ed itio n  of Lewis and C lark . The ex p ed itio n  spent the  n ig h ts  of September 
9 and 10, 1005, camped near th e  ju n c tio n  of the  B it te r ro o t  R iver and Lolo 
Creek, c a l l in g  th e  spot " t ra v e le r s  r e s t"  (Coues 1893)*
Trappers and t ra d e rs  soon follow ed Lewis and Clark to  th e  B i t te r ­
ro o t V alley , and in  1841 S t .  M ary's M ission was e s ta b lish e d  by J e s u it
27
M isionaries near th e  p resen t-d ay  town of S te v e n sv ille  (S te v e n sv ille  H is to r­
ic a l  S ocie ty  1971)* The m ission was so ld  in  I85O to  Major John Owen who 
b u i l t  a tra d in g  post near the  m ission . P ort Owen soon became th e  nucleus 
of a farm ing community (Cappious 1939)*
By the  la te  1860s a wagon road e x is te d  between S te v e n sv ille  and 
th e  newly-founded c i ty  of M issoula, 35 m iles to  th e  n o rth . The comple­
t io n  of th e  N orthern p a c if ic  R a ilro ad  through M issoula in  1883 and the  
subsequent com pletion of the  B i t te r ro o t  Branch in  1888 hastened  th e  popu­
la t io n  growth of th e  B it te r ro o t  V alley  a rea  (U .S.L.A . 1959)*
The f i r s t  ranch claim  in  th e  Lolo a re a  was f i l e d  in  1866, and by
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1885 th e re  were a t le a s t  f iv e  homesteads w ith in  th e  s tudy  a re a . These 
e a r ly  farms were to  a la rg e  degree s e l f - s u f f i c i e n t .  Hay, wheat, p o ta to e s , 
sheep, b eef c a t t l e ,  and d a iry  c a t t l e  were th e  p r in c ip le  commodities r a is e d .  
S everal la rg e  orchards had been p lan ted  in  th e  Lolo a rea  by the  la te  
1890s. Mining and tim b e r-c u ttin g  were o th er forms of e n te rp r is e  in  the  
decade befo re  th e  tu rn  of th e  ce n tu iy . By 1896, Lolo had a popu la tion  of 
100 people and included  th re e  churches, one h o te l and a com bination gro­
cery  s to re —post o f f ic e  (M issoula Planning Board 1973)*
In  1908, the  N orthern P a c if ic  R ailroad  began b u ild in g  a branch 
l in e  up Lolo Canyon w ith  the  in te n tio n  of connecting  d i r e c t ly  to  P o rtlan d , 
Oregon. This was a massive p ro je c t invo lv ing  approxim ately 2,000 men and, 
as a r e s u l t ,  Lolo became a  boom town (M ille r , S ep t. 25, 1974» d isc u s s io n ) . 
The p ro je c t was abandoned the  same year co n s tru c tio n  began, however, and 
Lolo*s po p u la tio n  soon d ec lin ed .
9
Unpublished in form ation  tak en  from records in  th e  M issoula 
County Courthouse by B laine M ills , a  Lolo r e s id e n t .
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Between 1900 and 1915 > thousands of a c re s  of orchards were p lan ted  
in  th e  B it te r ro o t  V alley  as p a r t  of a sp ecu la tiv e  land  sa le s  scheme ( Cap- 
pious 1939)* Orchard and p o te n tia l  orchard land  was subdivided in to  u n its  
as sm all as f iv e  and te n  a c re s , and th en  so ld  to  a la rg e ly -E a s te rn  c l i ­
e n te le ,  The "Apple Boom" cen te red  around S te v e n sv ille  and by 1913 n ea rly  
th e  e n t i re  a rea  of th e  e a s t -  and w est-s id e  benches was p lan ted  to  o rchards, 
most of which were apple (U.S.D.A. 1959)*
The "Apple Boom" extended no rth  to  th e  Lolo a re a , and one such 
"su b d iv is io n "  was p la t te d  but never developed in  th e  n o rth e as t corner of 
S ec tion  25* Most of th e  buyers of such orchard t r a c t s  never s e t t l e d  in  the  
B it te r ro o t  V alley and many ev en tu a lly  lo s t  th e  t i t l e  to  t h e i r  p roperty  
through f a i lu r e  to  pay tax es  on th e  lan d . Much 'o f th e  orchard  land  con­
sequen tly  was never s p l i t  in  any way but on paper (Cappious 1939)*
Lolo was a busy community during  th e  peak of th e  "Apple Boom."
The t r a i n  s ta t io n  was a disem barking po in t fo r  many buyers and p o te n tia l  
buyers who came to  see th e  orchards (M ille r ,  S ep t. 251 19741 d isc u s s io n ) .
In  1910 the  25*84 acre Delaney S ubd iv ision  was p la t te d  and f f l e d ,  thus 
e s ta b lis h in g  the  o r ig in a l  Lolo tow nsite  (M issoula P lanning Board 1973)* ;
No fu r th e r  su b d iv is io n s  were p la t te d  in  Lolo u n t i l  1957*
Most Lolo re s id e n ts  continued to  make a l iv in g  from farm ing a f t e r  
th e  "Apple Boom" ended. Farms remained d iv e r s i f ie d  w ith  an emphasis on 
r a is in g  beef c a t t l e .  Many sm aller farms were of th e  su b sis ten ce  type 
(M ille r , S ep t. 25j 19741 d iscu ss io n  and Tucker, Mar. 2, 19751 d isc u s s io n ) . 
Sugar b e e ts , w heat, and o th e r g ra in s  were p lan ted  in  both  th e  v a lle y  bo t­
toms and on th e  i r r ig a te d  h i l l s i d e s .  Lolo h a d  two d a iry  o p era tio n s  u n t i l  
th e  mid-1960s.
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The B it te r ro o t  Hoad was paved in  1951» improving access to  and from 
the  B it te r ro o t  V alley and making i t  e a s ie r  fo r  people to  l iv e  in  th e  v a lle y  
and commute to  work in  M issoula. By th e  la te  1950s i t  i s  es tim ated  th a t  
one-fou rth  of a l l  farms in  th e  B it te r ro o t  a rea  (R a v a lli County only) were 
r e s id e n t ia l  or p a rt-tim e  (U.S.D.A. 1959)*
Nine r e s id e n t ia l  su b d iv is io n s  were p la t te d  w ith in  th e  s tudy  a rea  
between 1957 and 1963 (Table 2 ) . The com pletion of Highway 12 lead in g  from 
Lolo over Lolo Pass in  1964 and th e  improvement ( to  fo u r lan es) o f Highway 
93 between M issoula and Lolo in  1968 hastened  the  subdevelopment of th e  
Lolo a rea  (Bugbee undated) so th a t  between 1963 and 1971» 14 a d d itio n a l 
su b d iv is io n s  were p la t te d  (Table 2 ) .
The fa c t  th a t  th e re  were 24 d if f e re n t  su b d iv is io n  p la t t in g s  w ith in  
th e  study  a rea  in  Ju ly , 1973» i s  not r e a d i ly  observable in  the  f i e ld  as 
16 of th ese  su b d iv is io n s  rep re sen t p o rtio n s  of m u ltip le  p la t t in g s .  When­
ever a landowner subdivided h is  p ro p erty  on two or more d if f e re n t  d a te s , 
a sep ara te  su b d iv is io n  p la t  was f i l e d  in  the  c le rk  and reco rder*s o f f ic e .  
For purposes of f i e ld  ev a lu a tio n  and subsequent re fe ren ce  th e  24 Lolo sub­
d iv is io n s  were clumped in to  th e  fo llow ing  13 c a te g o r ie s ; Delaney, Vann 
O strand, V alley Grove, Hughes, Kuney, Larson*s Lolo T ra c ts , M ulhauser, Lolo 
Peak V is ta , Mormon Creek E s ta te s ,  Lake View, Rodeo R anchettes, Greenwood, 
and West View. H enceforth ’’subdivision*' w il l  r e f e r  to  one of th e se  13 
a reas  (Table 2 and Figure 6 , page 55)*
The r a p id i ty  of su b d iv is io n  development in  recen t years i s  shown 
by th e  fa c t th a t  approxim ately 96 percen t of the  t o t a l  1971 su b d iv is io n  
acreage had been p la t te d  since  1957 9 63 percen t s ince  1964 and 51 percen t
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Table 2. Lolo a rea
10
su b d iv is io n s  1895—1973
Subdiv ision  Name Date F ile d L ocation (S ec tio n  No.)
T otal ̂  1
Acres
Delaney 6/06/10 35 25.84
Vann Ostrand 8/22/57 34 72.00
V alley Grove 9/22/60 27 48.00
Hughes 10/10/60 35 23.00
ICuney 10/21/60 34 20.20
L arson 's  Lolo T rac ts 11/07/60 35 15.40
Kulhauser Acres 11/07/60 22 19.30
Kuney No. 2 8/31/61 34 5.43
Kuney No. 3 4/23/62 34 8.25
Lolo Peak V is ta  Ho. 1 9/ 24/63 35 6.88
Lolo Peak V is ta  IJo. 2 2/ 16/65 35 14.80
Lolo Peak V is ta  No. 3 4/21/66 35 13.90
Lolo Peak V is ta  No. 4 9/ 14/65 35 3.21
Lolo Peak V is ta  No. 5 8/11/66 35 11.54
Lolo Peak V is ta  No. 6 4/24/67 35 5.00
Lolo Peal: V is ta  No. 7 12/ 29/67 35 6.62
Lolo PCal: V is ta  No. 8 12/ 30/68 35 18.87
Mormon Creek E s ta te s 4/09/69 33 9.60
Lake View 1/18/69 26 98.13
Rodeo R anchettes No. 1 6/18/69 25 19.24
Rodeo R anchettes No. 2 12/02/69 25 88.78
Greenwood A ddition 4/ 18/70 26 28.01
West View 1/ 15/71 27 81.79
Lolo Peal: V is ta  No. 9 7/22/71 35 10.94 
T otal 654.73
since  1968 (F igure 1 ). No a d d itio n a l su b d iv is io n  p la t t in g  oocurred "between 
August 19711 and th e  s t a r t  o f t h i s  study in  Ju ly  1973•
Lolo today i s  e s s e n t ia l ly  a suburb of M issoula. The a rea  has a 
sm all commercial d i s t r i c t  which provides a few lo c a l se rv ic e s  in  th e  form 
of gas s ta t io n s ,  b a rs , g rocery  s to re s  and re s ta u ra n ts  (M issoula Planning 
Board 1973)• Surrounding th i s  c e n tra l  d i s t r i c t  a re  th e  p la t te d  su b d iv is io n s ,
10Table taken  from "A Lolo Housing Study*' (Bugbee un d a ted ).
11A ll acreages rounded o ff  to  two decimal p la c e s .
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t r a i l e r  c o u r ts , non-i.)latted r e s id e n t ia l  a re a s , and a g r ic u l tu r a l  lan d . Ap­
proxim ately 71 percent of th e  household heads are  employed ou tside  of Lolo, 
63 percent in  M issoula (M issoula Planning Board 1973)*
Between 1968 and 1973* th e  popu la tion  of Lolo grew a t  th e  annual 
r a te  of approxim ately 18 percent (M issoula P lanning Board 1973)* Lolo’ s 
popu la tion  in  1973 was approxim ately 2,000 in d iv id u a ls .  Furtherm ore, 262 
acres  of p la t te d  su b d iv is io n  land  was vacant in  1973 (M issoula P lanning 
Board 1973)» in d ic a tin g  th a t  even w ithout the  fu r th e r  p la t t in g  of subd iv i­
s io n s , Lolo*s cap ac ity  to  a t t r a c t  more people i s  co n s id e rab le .
A g ric u ltu ra l changes in  the  Lolo a rea  show a tre n d  from a  d iverse  
form of a g r ic u ltu re  to  one dominated by hay and b eef c a t t l e .  This tre n d  
has occurred throughout M issoula County (Table 3)* P o ta to es , sugar b ee ts  
and to  a la rg e  ex ten t wheat had d isappeared  from the  study a rea  by 1972. 
Wheat, however, has in creased  g re a tly  in  th e  B it te r ro o t  V alley  between 
1973 and 1975•
V egetation  in  1973
Man has g re a tly  changed th e  n a tiv e  v eg e ta tio n  of th e  s tudy  a re a . 
The a d d itio n  of i r r ig a t io n  w ater during  the  summer months, the s u b s t i tu ­
t io n  of row crops and pastu re  in  p lace of n a tiv e  s p e c ie s , g raz ing  by l iv e ­
s to ck , w etland d ra in ag e , and su b d iv is io n  land  development a re  the  most im­
p o rtan t change ag en ts .
The slopes and benches e a s t of th e  B it te r ro o t  R iver are  predomin­
a n tly  covered w ith  g ra ss lan d . Much of t h i s  a rea  has been h eav ily  grazed 
by sheep, ho rses and c a t t l e  and, as a r e s u l t ,  th e  clim ax Agropyron and 
F estuca community types (M itch ell 1958) have d ec lin ed  in  abundance over
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12Table 3* Some farm "trends in  M issoula County 1951-1971
WheatVpp y*
Acres P lan ted
B arley 
Acres P lan ted
A ll Hay 
Acres P lan ted
C a ttle  and Calves 
T otal Number
1951 12,000
00LTV 25,400 14,100
1954 VO OJ 0 0 4 ,700 26,100 20,900
1957 6,000 6,900 29,300 21,700
1960 6,600 4,000 26,000 20,400
1963 6,100 4,800 30,700 21,700
1966 6,300 3,300 25,800 24,700
1969 5,900 2,200 31,700 24,000
1971 5,200 2,800 26,600 21,000
much 0f  t h i s  a re a . Grazing p ressu re i s  by no means uniform , however, <
the  v eg e ta tiv e  com position o fte n  changes markedly along fe n c e lin e s .
Common g rasses  o.nd fo rbs found w ith in  t h i s  g rass lan d  include b lu e -  
bunch w heatgrass (Agropyron spicatum ) , Idaho fescue (F estuca  id a h o e n s is ) , 
cheat g rass  (Bromus tec to ru m ) , sp o tted  knapweed ( Centaurea repens) , m u lle in  
(Verbascum th ap su s) ,  arrow leafed  balsom root (Balsam horiza s a g i t t a t a ) , 
le a fy  spurge (Euphorbia e s u la ) , tum bling m ustard ( Sisymbrium s p p .) ,  and 
yarrovj (A ch illea  l an u lo sa) . Shrubby spec ies  include b ig  sagebrush 
( t r i dent  a t a ) , f r in g e d  sage (A* f r ig id a ) , rubber ra b b it  brush 
( Chrysothamnus nauseosus) , b i t te rb ru s h  ( P ursh ia  t r i d e n ta t a ) , and s e rv ic e -  
b e rry  (Amelanchier a l n i f o l i a ) •
S everal sm all d rainages cleave th e  slopes e a s t o f the  r iv e r .  On 
th e  n o rthe rn  exposures of th ese  d rainages are  found narrow bands of con­
ife ro u s  f o r e s t .  These fo re s te d  a reas  are composed la r e ly  of th e  Douglas
12Data prepared  by th e  M issoula County U.S.D.A. Committee fo r  Rural 
Development, undated , !,Some A g ric u ltu ra l Trends in  M issoula County" Coop­
e ra tiv e  E xtension  S erv ice , M issoula, Montana.
33
f i r  ( Pseudotsuga m en z ie s ii)-snow berry (Symphoricarpos a lbus) h a b ita t  type 
and th e  Douglas f ir -n in e b a rk  ( Physocarpus malvaceus) h a b ita t  type ( P f i s te r  
e t a l .  1974).
A ponderosa pine ( Pinus ponderosa)-bluebunch w heatgrass h a b ita t  
type ( P f i s te r  e t  a l .  1974) occurs on th e  lower west fac in g  slopes in  Sec­
t io n s  22 and 23. This h a b ita t  type has a savannah growth form.
Drainages th a t  co n ta in  su rface  w ater during  th e  summer months are 
found on both s id es  of th e  B it te r ro o t  and Lolo Creek V alley s . These 
drainages are  dominated by r ip a r ia n  sp e c ie s , th e  most common of which are 
b lack  cottonwood ( Populus t r ic h o c a rp a ) , quaking aspen (P . trem u lo id es) , 
hawthorn ( Crataegus d o u g la s ii) , w ild  rose (Rosa s p p .) ,  willow ( S a lix  s p p .) ,  
and mountain maple (Acer glabrum) •
The lo iter s lopes on th e  west s id e  of th e  B it te r ro o t  V alley  a lso  
co n ta in  both  con iferous f o re s t  and g rass lan d  communities. F o rested  a re a s , 
however, extend to  lower e le v a tio n s  on th e  west s id e .  Coniferous fo re s t  
a reas on the  west s id e  of th e  B i t te r ro o t  V alley c o n s is t  la rg e ly  of Douglas 
f ir -n in e b a rk  and Douglas fir-sn o w b erry  h a b ita t  ty p e s . Western la rc h  
( L arix  o c c id e n ta l is ) i s  abundant in  th e  Douglas f ir-sn o w b erry  h a b ita t  type 
th a t  l in e s  Mormon Creek where i t  e n te rs  th e  s tudy  a re a . This h a b ita t  type 
changes to  a r ip a r ia n  shrub community a f t e r  th e  Mormon Creek drainage 
opens in to  a meadow (S ec tio n  4 ) .  On the  so u th -fac in g  slope ad jacen t to  
Mormon Creek, a Douglas f ir -p in e g ra s s  ( C alam agrostis rubescens) h a b ita t  
type ( P f i s te r  e t  a l .  1974) occurs.
Water i s  taken  by i r r ig a t io n  d itc h  from Mormon Creek and Lolo 
Creek by ex tensive  d itc h  system s. These d itch es  a re  lin e d  w ith  groves 
of cottonwood and aspen and are  lo c a te d  p rim arily  on th e  h i l l s id e s  south
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of Lolo Creek. None of th e  s tudy  a rea  e a s t of the  B it te r ro o t  R iver i s  i r ­
r ig a te d  except th a t  which i s  w ith in  th e  Rodeo R anchettes S ubdiv ision  (Sec­
t io n  25) •
Native g rasses  and fo rb s  commonly found on th e  h i l l s id e s  west of 
th e  B it te r ro o t  R iver include bluebunch w h ea tg rass , Idaho fescu e , rough 
fescue (Restuca s c a b re l la ) , p r a i r ie  junegrass ( jfo e le ria  c r i s t a t a ) , n eed le - 
and-tbroad g rass  (S tip a  comata) ,  ch ea tg ra ss , m u lle in , arrow leafed  balsam - 
roo t , and sp o tted  knapweed. F ringed sage i s  spread throughout th ese  
g rasslands and b ig  sage i s  th e  dominant v e g e ta tiv e  sp ec ies  on th e  rocky 
so u th -fac in g  slope th a t  overlooks Lolo Creek in  S ection  34* The north ­
e a s t q u a r te r  of S ec tion  3 has been so h eav ily  grazed th a t  few clim ax 
f ra s s  sp ec ies  rem ain.
Small acreages of in troduced  g rasses  and legumes have been p lan ted  
on the  slopes and benches west of the  B it te r ro o t  R iv er. These spec ies  
include a l f a l f a  (Medicago s a t iv a ) ,  th ick sp ik e  w heatgrass (Agropyron 
c r is ta tu m ) and in te rm ed ia te  xtfheatgrass (A. in te rm ed iu s) . None of these  
p lan tin g s  are i r r ig a te d .
The v e g e ta tio n  w ith in  th e  flo o d p la in s  o f th e  B it te r ro o t  R iver and 
Lolo Creek form a dense growth in  many p la c e s . F o rested  a reas  are domin­
a ted  by cottonwood in  th e  o v ersto ry  but a lso  co n ta in  ponderosa p in e , aspen, 
and w ater b irc h  (B etu la  o c c id e n ta l is ) . Shrub sp ec ies  form a second v e r t ­
ic a l  la y e r  under th e  fo re s t  canopy and a lso  grow in  dense stands independ­
ent of th e  la rg e r  t r e e  sp e c ie s . Im portant shrub sp ecies  in  th ese  f lo o d p la in  
a reas  are  a ld e r  (Alnus te n u i f o l i a ) ,  willoxtf, se rv ic e b e rry , red  o s ie r  dogwood 
( Corrrus s to lo n i f e r a ) , hawthorn, and w ild  ro se .
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Sloughs and marshy a reas  a re  ch a ra c te r iz e d  by th ic k  stands of c a t—
t a i l  ( Typhus s p p .) ,  w illow and a ld e r .  Adjacent to  th ese  sloughs and marshes
are  wet meadows co n ta in in g  abundant sedges (Carex s p p .) ,  rushes ( Juncus 
s p p .) , and g rasses to le ra n t  of s tan d in g  w ater. Raised a reas  w ith in  the 
wet meadows are o fte n  covered w ith  ch ea tg rass  and sp o tted  knapweed because 
th ey  rece iv e  heavy g raz ing  p ressu re  by c a t t l e .
Open a reas  w ith in  th e  f lo o d p la in s  of th e  B it te r ro o t  R iver and Lolo 
Creek are  o fte n  u t i l i z e d  fo r  hay or p a s tu re . These areas a re  u su a lly  i r ­
r ig a te d  and are  p lan ted  w ith  Timothy ( Phleum p ra te n se ) , c lo v er ( T rifo lium  
s p p .) ,  a l f a l f a ,  and b lu eg rass  ( Poa s p p .) .
A lfa lfa  and i r r ig a te d  p astu re  are  the most commonly ra is e d  crops
w ith in  th e  study a re a . Other crops include b a rle y  (Hordeum v u lg a re ) ,
oa ts  (Avena s a t iv a ) , and corn (Zea mays) .  A few small apple orchards 
s t i l l  remain but most are  in  a d e te r io ra t in g  c o n d itio n . In  a d d itio n  to  
th e se  c ro p s, most farm ers and many o th er re s id e n ts  of th e  Lolo a rea  have 
la rg e  vegetab le  gardens.
CHAPTER IV
METHODS 
Base Map
A topographic map mosaic of th e  study a rea  was made by ta p in g  to ­
ge ther four U .S.G .S. 7.5 minute topographic maps ( s c a le :  2.64 inches to
the  m ile ) . The mosaic was th en  photographed to  produce a 10 inch by 12 
inch n eg a tiv e , and th e  negative was en larged  to  a sc a le  of 4 inches to  the  
m ile . A p o s itiv e  p r in t ,  a lso  w ith  a sca le  of 4 inches to  the  m ile , was 
produced from th e  n eg a tiv e . This p o s itiv e  p r in t  was screened  u s in g  a 30
percent chrome screen  t i n t  so th a t  th e  contour l in e s  would be lig h te n e d .
13B lack line  p r in ts  were made from the screened p o s i t iv e .  These b la c k lin e  
p r in ts  served  as a base map fo r  a v a r ie ty  of purposes: lo c a tin g  f i e ld
ob se rv a tio n s , d ep ic tin g  observation  ro u te s , mapping cover ty p e s , and lo ­
c a tin g  p roperty  boundaries.
Aerial Photographs
A eria l photographs were used to  id e n tify  cover ty p e s , to  prepare 
a land  use map fo r  1937> and to  measure th e  acreages of each pover type 
destroyed  o r  a l te r e d  by su b d iv is io n  land development. Three s e ts  of 
a e r ia l  photographs of th e  study a rea  were ob ta ined : J u ly  7» 1937» a t  a
sca le  of 3*168 inches to  th e  mile (RF 1 :2 0 ,0 0 0 )j Ju ly  17> 19^4» a t  a 
sca le  of 4 inches to  the  m ile (RF 1:15»840)» August 8, 1972, a t  a
13The M issoula B luep rin t Company, 1613 South Ave. W., M issoula, 
Montana 59&01> was employed to  produce th e  b la c k lin e  p r in ts  from the  
topographic m osaic.
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14sca le  of 1 inch to  the  m ile (RF 1 :63 ,360). The 1972 a e r ia l  photographs 
were en larged  to  a sca le  of 2 inches to  th e  m ile (RF 1:31»680) fo r  use in  
t h i s  s tudy .
The se t of 1937 a e r ia l  photographs on f i l e  a t  the  F o rest Service 
D iv ision  of Engineer*s O ffice  in  M issoula a lread y  had the  s e c tio n  l in e s  
superim posed. These s e c tio n  l in e s  Were tra n s fe r re d  onto my se t  of 1937 
a e r ia l  photographs. S ec tio n  co rners on the  F orest S erv ice p r in ts  had been 
fie ld -ch eck ed  and were considered  q u ite  a c c u ra te . Many se c tio n  l in e s  and 
corners were qu ick ly  id e n t i f ia b le  by fence l in e s  and roads and were 
e a s i ly  t r a n s f e r r e d .
S ectio n  corners th a t  were not e a s i ly  id e n t i f ie d  were lo ca te d  by 
t r ia n g u la t io n .  The d is tan ce s  between two e a s i ly  t r a n s f e r r e d  se c tio n  cor­
ners and th e  s e c tio n  corner in  q u es tio n  was measured from F orest Service 
p r in t s ,  u s in g  a draftsm an*s compass. These two measurements were tr a n s ­
fe r re d  to  th e  study p r in ts  as th e  rad iu s  of th e  compass a r c .  The poin t 
where two a rc s  in te rs e c te d  id e n t i f ie d  th e  se c tio n  co rn e r.
S ectio n  l in e s  were a lso  tr a n s f e r r e d  onto the  1964 and 1972 a e r ia l  
photographs u sin g  the l in e s  on th e  1937 a e r ia l  photographs as re fe re n c e s . 
Considerable d i f f i c u l t i e s  were encountered because of sc a le  d iffe ren c es  
between the  th re e  s e ts  of photographs, and because th e  s e c tio n  corners de­
lin e a te d  on the 1937 a e r ia l  photographs were sometimes not id e n t i f ia b le  
on the  a e r ia l  photographs shot a t  a l a t e r  d a te . A h igh degree of accuracy
14The 1937 and 1972 a e r ia l  photographs were purchased from th e  U.S. 
F o rest Serv ice D iv ision  of E ng ineers, Geometronics Branch, Federal B uild­
in g , M issoula, Montana. The 1964 a e r ia l  photographs were purchased from 
th e  W estern A eria l Photography L aboratory , U .S. A g ric u ltu ra l S ta b i l iz a ­
t io n  and Conservation S e rv ic e , 2505 P arleys Way, S a lt  Lake C ity , Utah.
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was not necessary  in  drawing the  s e c tio n  l in e s  on th ese  l a t e r  photographs, 
however, as no map was to  be made from them* In  some in s ta n c e s , when two 
ad jacen t corners could not be id e n t i f ie d  in  th e  1964 and 1972 a e r ia l  photo­
graphs, the  s e c tio n  l in e  between them was l e f t  o u t.
Ownership Maps
Two ownership maps were drawn, one fo r  1937 and one fo r  1973*
These dates show th e  ownership boundaries ( in c lu d in g  p la t te d  su b d iv is io n s) 
th a t  e x is te d  p r io r  to  th e  perio d  of recen t su b d iv is io n  p la t t in g  in  Lolo 
(1957—197l)t as w ell as th e  ownership boundaries im m ediately a f t e r  t h i s  
p e rio d . The ownership maps allow  one to  determ ine where p roperty  sub­
d iv is io n  was occu rring  w ith in  th e  study a re a . They a lso  show th e  magni­
tude of such su b d iv is io n  in  r e la t io n  to  th e  s iz e  of ad jacen t undeveloped 
a re a s •
The format fo r  th ese  ownership maps was proposed in  "A Resource 
Inventory  Method*1 (Montana Department of N atural Resources 1973)* Prop­
e r ty  boundaries d e lin e a ted  on th e  maps included : s ta te  la n d s , p la t te d
su b d iv is io n s , c o rp o ra te ly  owned lan d , and p r iv a te  land  exclusive  of p la t te d  
sub d iv is io n s  ( in c lu d in g  u t i l i t y ,  commercial and in d u s t r ia l ly  owned prop­
e r ty ) .  Roads and-highway boundaries, u t i l i t y  easem ents, and u t i l i t y  p la ts  
le s s  than  one acre  in  s iz e  were not included , nor were th e  in d iv id u a l 
p ro p erty  boundaries w ith in  th e  p la t te d  su b d iv is io n s .
P roperty  boundaries fo r  th e  study  a rea  were ob ta ined  from town­
sh ip  p la t  books and C e r t i f ic a te s  of Survey a t  th e  M issoula County A ssessor*s 
O ffice . Two sep ara te  s e ts  o f p la t  books were a v a i la b le ,  an o lder se t th a t  
showed th e  p ro p erty  boundaries through 1964 > and a  newer s e t th a t  showed
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the  p ro p erty  boundaries in  1973* The o ld er s e t was used in  d ra f t in g  an 
ownership map fo r  1937 and th e  newer s e t  in  d ra f t in g  a s im ila r  map fo r  1973• 
Only those  deeded t r a n s f e r s  shown in  th e  p la t  books were recorded . When 
q uestio n s  arose concerning th e  acreage or date of a p ro p erty  d iv is io n , r e f ­
erence was made to  th e  responding deed or c e r t i f i c a t e  of survey on f i l e  in  
the  assesso r* s  o f f ic e .
A considerab le  sca le  red u c tio n  had to  be made in  t r a n s f e r r in g  the  
p roperty  boundaries on the  s e c tio n  maps in  th e  p la t  books to  th e  base map. 
For ex ten s iv e ly  subdivided sec tio n s  such as those in  c e n tra l  Lolo, the  
p roperty  l in e s  were f i r s t  t r a n s fe r re d  onto d u p lica te  s e c tio n  maps purchased 
from th e  County S urveyor's  O ffice . The necessary  sca le  red u c tio n s  were 
th en  l a t e r  made w ith  th e  a id  of a c a lc u la to r .
The acreage fo r  each p ro p erty  p a rce l was a lso  recorded on the  
ownership maps. Where s t r i p  p ro p e r tie s  such as ro ad s, u t i l i t y  easem ents, 
and th e  B it te r ro o t  R iver sep a ra ted  two or more ow nerships, the  acreage of 
th e  s t r i p  p ro p erty  ( i f  recorded) was d iv ided  p ro p o rtio n a lly  among th e  ad­
jacen t ow nerships. S im ila r ly , when such s t r i p  p roperty  b ise c te d  an owner­
sh ip , th e  acreage of the  s t r i p  p ro p e rty  was added to  th e  acreage o f th e  
p arce l th a t  i t  b is e c te d . The same procedure was follow ed fo r  u t i l i t y  
p lo ts  le s s  than  one acre in  s iz e .
O ften, the  t o t a l  fo r  a l l  the  p ro p erty  ownerships and p o rtio n s  of
ownerships w ith in  a s e c tio n  added up to  a t o t a l  acreage le s s  th a n  the
15acreage t o t a l  fo r  the  s e c tio n  as recorded in  th e  p la t  book. In  such
1C'"The study a rea  was 10,188.78 acres  in  t o t a l  a re a . Twelve of th e  
se c tio n s  had 64O a c re s ; sec tio n s  1, 2, 3» and 4 had 639. 7Q» 637*98, 622.32, 
and 6O8.78 acres  re sp e c tiv e ly .
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cases , th e  d iffe re n ce  was always added to  th e  la rg e s t  p roperty  p arce l w ith­
in  the  s e c tio n s ; th e  r a t io n a l  used here was th a t  a f t e r  exam ination of th e  
s e c tio n  maps in  the  p la t  books, i t  appeared th a t  most of th ese  "m issing 
a c re s '1 were in  ro ad s, easem ents, and th e  B it te r ro o t  R iver, and not in  sm all 
p ro p erty  su b d iv is io n s .
Cover Typing
There is  a la rg e  amount of l i t e r a tu r e  d e sc rib in g  m ethodologies fo r  
u sing  a e r ia l  photographs in  cover type mapping. Some au tho rs  ca teg o rize  
cover types based on eco lo g ica l o r ig in  (Dalke 1937) or clim ax v eg e ta tio n  
(Graham 1945)* w hile o th ers  use mapping symbols showing only the  cu rren t 
s ta te  of v e g e ta tio n  (KacConnel and Garvin 1956, Sheldon 1959 r C aslick  1972). 
The cover ty p in g  system used in  t h i s  study was based on the  l a s t  of th ese  
th re e  m ethods, s ince  th e  Lolo a rea  has been w idely d is tu rb e d  by man and 
th e  v eg e ta tiv e  eco lo g ica l p rog ressions have been s e t  back over much of the 
study a re a .
Before d e lin e a tin g  cover types on th e  a e r ia l  photographs, sev e ra l 
weeks were spent in  becoming fa m ilia r  w ith  the study  a re a . Many Lolo re s ­
id en ts  were questioned  about w ild l i fe  tre n d s  and land  use changes th a t  had 
occurred . In  a d d itio n  to  t h i s  in te rv iew in g , a l l  16 se c tio n s  w ith in  th e  study 
a rea  were thoroughly  tra v e rse d  during  these  e a r ly  weeks.
The cover ty p in g  c a te g o rie s  used were p a tte rn ed  a f t e r  those pro­
posed by th e  Montana Department of N atural Resources (1973)* Since land  
use change was an im portant p a r t o f t h i s  stu d y , land  use was emphasized in  
choosing th ese  c a te g o r ie s . Table 4 l i s t s  th e  cover types d e lin e a te d  on th e  
a e r ia l  photographs. Unless o therw ise s p e c if ie d , "cover type" w il l
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hencefo rth  r e f e r  to  both th e  cover type and cover subtype as l i s t e d  in
Table 4 .
Table 4* Cover types id e n t i f ie d  on th e  a e r ia l  photographs
Type Subtype
A g ricu ltu ra l farm stead
orchard
n o n - ir r ig a te d  cropland and p astu re  
i r r ig a te d  cropland and p astu re  
n o n -c u ltiv a te d  v a lle y  g rass lan d
Rangeland predom inantly g rasses  and fo rb s 
predom inantly shrubs 
ponderosa pine savannah
F orest deciduous
con iferous
mixed
Wet Areas marshes and sloughs 
wet meadows 
r iv e rs  and stream s
Sandbars and Gravel P i ts sandbars 
g ravel p i t s
T ran sp o rta tio n  C orridors highways 
county roads 
ra i lro a d s
R e s id e n tia l and Commercial Areas
Cover types were f i r s t  d e lin e a te d  w ith  ink on th e  1972 a e r ia l  photo­
graphs. The 1937 and 1964 a e r ia l  photographs were o f te n  h e lp fu l in  c la r ­
ify in g  th ese  d e lin e a tio n s  as th ey  were of a considerab ly  la rg e r  sc a le  than  
th e  1972 photographs. A lso, th e  study  a rea  was sm all enough so th a t  v i r ­
tu a l ly  a l l  of th e  cover type u n its  d e lin e a ted  on th e  1972 a e r ia l  photographs 
were ground checked during  th e  course of th e  s tu d y . As each of th ese  cover 
type u n its  was ground checked, th e  s p e c if ic  v eg e ta tiv e  components w ith in
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th e  u n it  were recorded in  th e  f i e ld  notes ( i . e . ,  a l f a l f a  f i e ld ,  douglas 
fir-sn o w b erry  h a b ita t  ty p e , e t c . ) .
Following the  d e lin e a tio n  of cover types on th e  1972 a e r ia l  photo­
graphs, cover types were o u tlin e d  on th e  a e r i a l  photographs fo r  1937 and 
1964. The p r in c ip a l changes between 1937 and 1972, aside  from th e  in crease  
in  r e s id e n t ia l  land u se , were changes in  a g r ic u l tu r a l  use of the  lan d . The 
Manual of Photographic I n te rp r e ta t io n  (American S o c ie ty  of Photogrammetry 
1960) was used ex te n s iv e ly  fo r  id e n tify in g  th e  a g r ic u l tu r a l  cover types in  
th ese  e a r ly  a e r ia l  photographs. A lso, whenever p o s s ib le , the  a g r ic u l tu r a l  
landowners were consu lted  fo r  he lp  in  id e n tify in g  the  1937 and 1964 cover 
ty p e s .
A 1937 land  use map was made by u sin g  a topographic  p r in t as a 
base map. luach s e c tio n  on bo th  th e  a e r ia l  photograph and on th e  base map 
was gridded in to  40-acre u n i t s .  Areas w ith  a complex of small cover type 
u n its  were gridded in to  even sm aller u n i t s ,  w ith  5 ac res  being  the  minimum 
u n it s iz e .  Cover types were th en  t ra n s fe r re d  onto the  base map by hand 
usin g  the  av a ila b le  topographic and p lan im etic  re fe ren ce  p o in ts  as gu ides. 
With the  excep tion  of orchards and farm steads, 5 ac re s  was the  approximate 
minimum s iz e  fo r  a cover type u n it  included  on th e  1937 cover type map.
In  t r a n s f e r r in g  cover types d i r e c t ly  from a e r ia l  photographs onto 
a topographic map of a d if f e re n t  s c a le ,  i t  i s  not accu ra te  to  make the  
t r a n s f e r  by sim ply a d ju s tin g  th e  photographic sca le  to  th e  base map sca le  
(C aslick  1972). S lig h t d is to r t io n s  o fte n  occur on th e  su rface  of the 
a e r ia l  photograph as a r e s u l t  o f changes in  th e  p o s it io n  and t i l t  o f the  
a irp la n e . I t  i s  n ecessary , th e re fo re ,  to  lo ca te  re fe ren ce  p o in ts  and
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d is tan ce s  on th e  topographic map so th a t  cover type boundaries may be ac­
c u ra te ly  mapped (llacConnel and Garvin 195^ j C aslick  1972).
The se c tio n  l in e s  on both a e r ia l  photographs and the  base map 
served as a good general re fe ren ce  framework ( g r id ) .  R eferences fo r  
sm aller a reas  included  ,contour l in e s ,  r id g e to p s , d ra in ag es, ro ad s, and 
p roperty  l in e s .  Changes in  a g r ic u l tu r a l  cover types o ften  occurred along 
p roperty  boundaries. Thus, th e  1937 ownership map was q u ite  u se fu l in  
mapping such a g r ic u l tu r a l  a reas s ince  the  two maps had the  same s c a le •
Measurement of Cover Type Change
Host of th e  cover types d e lin ea ted  on th e  a e r ia l  photographs and 
cover type maps rep re sen t h a b ita t  to  many w ild l i fe  sp e c ie s . Wherever a 
su b d iv is io n  land  development occu rs, homes and roads rep lace  or a l t e r  much 
of the cover types form erly w ith in  th e  boundaries of th e  su b d iv is io n . In ­
form ation concerning th e  h a b i ta ts  d is tu rb ed  or destroyed  was ob ta ined  by 
measuring th e  t o t a l  acreage o f each cover type rep laced  or a l te r e d  by such 
su b d iv is io n s  •
To f a c i l i t a t e  th e  ta k in g  of such measurements, an a c e ta te  copy of 
th e  1972 ownership map was overlayed onto th e  1937 cover map. Where th e  
cover type rep laced  or a l te r e d  by th e  su b d iv is io n  was uniform , th e  t o t a l  
acreage fo r  th e  su b d iv is io n  was recorded  as being  equal to  th e  number of 
ac re s  of th e  cover type rep laced . Where more th an  one cover type form erly  
occupied th e  s i t e  of a su b d iv is io n , a p o la r  p lan im eter was used to  measure 
th e  acres  of each cover type rep laced . For example, th e  e n t i re  Hughes 
su b d iv is io n  (S ec tio n  35) was lo c a te d  on 23 ac res  of i r r ig a te d  p astu re
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w hile the  e n t i r e  Kuney su b d iv is io n  was lo ca te d  on a  com bination of 19 ac res
16of r ip a r ia n  fo re s t  and 15 acres  of wet meadow.
The cover type p resen t when th e  su b d iv is io n  land  d istu rb an ce  oc­
cu rred  was not always th e  same as th e  cover type in d ic a te d  on the  1937 
cover type map. In  such ca ses , th e  cover type and cover type acreages were 
tak en  e i th e r  from the 1964 a e r ia l  photographs (u sin g  a p o la r p lan im eter) 
or from in terv iew s w ith  th e  sub d iv id er or th e  p r io r  landowner.
F ie ld  Observations
Six ro u te s  were chosen fo r  th e  purpose of making f i e ld  observa­
t io n s .  These are  shown in  F igure 3 . The ro u te s  tra v e rse d  a reas  w ith in  
and ad jacen t to  Lolo su b d iv is io n s  and o ther r e s id e n t ia l  s i t e s .  They a lso  
covered p a r ts  of th e  study a rea  sep ara ted  from hom esites by e i th e r  d is ­
tance  (up to  one and o n e-h a lf m iles) or n a tu ra l b a r r ie r s  such as th e  B it­
te r ro o t  R iv er. Each rou te  was designed so th a t  i t  t ra v e rs e d  a v a r ie ty  of 
cover ty p e s .
Route 1 begins along th e  B it te r ro o t  R iver in  the extreme n o rthe rn  
p o rtio n  of th e  study a re a . Heading sou th , th e  course t ra v e rs e s  th e  s teep  
slopes and benchland im m ediately to  th e  ea s t of th e  B i t te r ro o t  R iver, and 
re tu rn s  through an a rea  of r ip a r ia n  fo re s t  and sloughs. The sou thern  por­
t io n  of the  rou te  i s  d i r e c t ly  ac ro ss  the  r iv e r  from th e  Greenwood A ddition 
S ubdiv ision  and approximcitely o n e-h a lf mile northw est of th e  Rodeo Ranch- 
e t t e  S ubd iv ision . A s teep  slope sep a ra te s  t h i s  p o r tio n  from th e  Rodeo 
Ranchette S ubd iv ision . Three p r in c ip a l  cover ty p es  are found along
16In  measuring land  use change, a l l  acreage f ig u re s  are rounded 
o ff  to  the  n ea re s t a c re .
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Figure  3. Observation Routes Within the Study Area
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rou te  1: ponderosa pine savannah, g ra ss -fo rb  rangeland and deciduous f o r e s t .
This course l i e s  alm ost e n t i r e ly  w ith in  the Dan Maloney ranch and a l l  of 
the rou te  was grazed by c a t t l e  during  the  period  of the  s tu d y .
Route 2 begins on th e  slope to  th e  e a s t of th e  Rodeo Ranchette Sub­
d iv is io n . The course heads so u th , tra v e rs in g  s teep  slopes and drainages 
and then  descends to  th e  narrow f lo o d p la in  a rea  on th e  ea s t s id e  of th e  
r iv e r .  A fter descending to  th e  r iv e r ,  rou te  2 heads n o rth  along the  f lo o d - 
p la in  and crosses through th e  Rodeo Ranchette S u b d iv is io n . This ro u te  i s  
sep ara ted  from th e  Lake View and Greenwood A ddition S ubdiv isions by th e  
B it te r ro o t  R iver and by a long , narrow s t r i p  of deciduous fo re s t  on the 
west ban]-: of the  r iv e r .  The p r in c ip a l cover types along ro u te  2 in c lu d e : 
deciduous, mixed, and con iferous f o r e s t :  shrub and g ra ss -fo rb  rangeland; 
marsh and slough; wet meadow; n o n -c u ltiv a te d  v a lle y  g ra ss lan d ; and r e s i ­
d e n tia l  a re a . Excluding th e  p o rtio n  w ith in  th e  Rodeo R anchette Subdivi­
s io n , ro u te  2 tra v e rs e s  land  belonging to  fo u r d if f e r e n t  owners. Much of 
t h i s  course was grazed by c a t t l e  and h o rse s .
Route 3 begins on th e  west s id e  of th e  B i t te r ro o t  R iver, to  the  
north  of th e  Lake View and Greenwood S u b d iv is io n s . The course makes a 
loop through a broad f lo o d p la in  a rea  of mixed cover types and ends by 
cro ss in g  through the  Greenwood A ddition  S ubd iv ision . Much of the  land  
along ro u te  3 i s  c u r re n tly  in  a g r ic u l tu r a l  u sag e , predom inantly c a t t l e  
and h a y f ie ld s . The main cover types along ro u te  3 include n o n - ir r ig a te d  
cropland and p a s tu re , mixed f o r e s t ,  marsh and slough, wet meadows, and 
r e s id e n t ia l  a re a . Excluding th e  p o rtio n  w ith in  th e  Greenwood S ubd iv ision , 
rou te  3 tra v e rs e s  land  belonging to  f iv e  d if f e re n t  land  owners. Much of
47
the ro u te , in c lu d in g  th e  Greenwood S ubd iv ision , was inundated during  th e  
June flo o d in g  in  1974*
Route 4 begins ju s t  e a s t of th e  Lolo Peak V is ta  S ubdiv ision  along 
th e  B it te r ro o t  R iv er. Leading n o rth  and th en  south  through the  B it te r ro o t  
V alley th e  course in te r s e c ts  or i s  ad jacen t to  th e  Greenwood, Lake View, 
Hughes, and Lolo Peak V is ta  S u b d iv is io n s . The cover types along ro u te  4 
include deciduous f o r e s t ; i r r ig a te d  and n o n - ir r ig a te d  cropland and p a s tu re ; 
wet meadow; and r e s id e n t ia l  a re a . Sheep, b eef c a t t l e  and a l f a l f a  hay are  
th e  p r in c ip a l commodities ra is e d  in  t h i s  a re a . Excluding su b d iv is io n s , 
Route 4 in te r s e c ts  f iv e  ow nerships.
Route 5 begins a t th e  farm stead  of th e  G erald Tucker ranch and 
leads up the  rid g e  se p a ra tin g  th e  B it te r ro o t  V alley  from Mormon Creek.
A fte r c ro ss in g  th e  r id g e , th e  rou te  tra v e rs e s  th e  e a s te rn  slope of the  
Mormon Creek drainage fo r  about o n e-h a lf rn ile , c ro sses th e  Mormon Creek 
V alley and then  tra v e rs e s  th e  slope and benchland to  th e  west of th e  
v a lle y . Route 5 was designed to  a sse ss  th e  w i ld l i f e  and w ild l ife  h a b ita t  
w ith in  and ad jacen t to  a low d e n s ity  housing a re a . The p o rtio n  of th e  
Mormon Creek V alley above th e  Mormon Creek E s ta te s  has but four re s id e n c e s . 
Route 5 in te r s e c ts  a  t o t a l  of seven sep a ra te  ow nerships. Cover types 
along th e  ro u te  in c lu d e : g ra ss -fo rb  rangeland; shrub rangeland ; mixed,
co n ife ro u s , and deciduous f o r e s t ;  o rchard ; and n o n - ir r ig a te d  p a s tu re .
Route 6 i s  lo ca ted  west of th e  B it te r ro o t  R iver in  the  f o o th i l l s  
of the  Graves Creek Range. Beginning w ith in  th e  VJest View S ubd iv ision , 
th e  rou te  lead s  no rth  towards the  V alley Grove S ubd iv ision , c ro ss in g  bo th  
open and fo re s te d  a re a s . A fte r t ra v e rs in g  th e  land  to  th e  west of th e  
V alley Grove S ubd iv ision , rou te  6 c i r c le s  back to  i t s  po in t of o r ig in .
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The p r in c ip a l cover types along t h i s  rou te  include g ra ss -fo rb  rangeland , 
con iferous f o r e s t ,  n o n - ir r ig a te d  p a s tu re , and r e s id e n t ia l  a re a . Excluding 
th e  West View S ubd iv ision , ro u te  6 b is e c ts  th re e  ow nerships. Much of th i s  
ro u te  was grazed by b eef c a t t l e  during  my s tu d y .
For th e  sake of co n sis ten cy  and u n ifo rm ity  in  my f i e ld  observa­
t io n s ,  th e  s ix  ro u te s  were walked in  a consecutive o rder and then  rep ea ted . 
Each rou te  was walked in  th e  morning beginning as e a r ly  as 6:00 a.m. and 
ending no l a t e r  th an  1:00 p .m ., w ith  g en e ra lly  no more than  one rou te  
walked per day. P o rtio n s  of th e  study a rea  not included  along a ro u te  
were a lso  v i s i t e d  during  th e  course of the s tu d y , but much le s s  f r e ­
q u en tly . Unique h a b ita t  a reas  not w ith in  one of th e  s ix  ro u te s  were 
th e  con iferous fo re s t  in  S ec tio n  21 and th e  wet a reas  in  S ec tio n  2.
F ie ld  observations began in  Ju ly , 1973, and ended in  January ,
1975. Of th e  115 mornings spent walking the  ro u te s , 42 percent were 
walked during  th e  summer months, 16 percen t du ring  th e  f a l l ,  32 percent 
during th e  w in te r , and 14 percen t during  th e  sp rin g .
A ll f i e ld  observations were recorded  in  a lo o s e - le a f  b inder and 
then  l a t e r  recop ied  in to  a bound hardback notebook. A copy of the  topo­
graphic  base map v/as cut in to  s e c tio n s , one fo r  each ro u te , and th ese  
were used to  reco rd  s p e c if ic  lo c a tio n s  such as den s i t e s  or c a rc a sse s . 
O bservations were a ided  by th e  use of 7 x 25 b in o cu la rs  and a 25X s p o ttin g  
scope.
The e f f e c ts  of r e s id e n t ia l  land development upon a lim ite d  number 
of b ird s  and mammals in  th e  Lolo a re a  was considered . These spec ies  in ­
cluded th e  e lk ,  w h ite - ta ile d  deer ( Odocoileus v irg in ia n u s ) , b lack  bear 
(Ursus am ericanus) , coyote (Cam s l a t r a n s ) , red  fox ( Vulpes v u lp es) ,
"beaver ( C astor canadensis) , ring-necked  pheasant (Phasianus c o lc h ic u s ) , 
ducks (Fam ily: A natidae) and Canada goose (B ranta canadensis) .  Species
considered to  a le s s e r  ex ten t included  the  moose (Alces a lc e s ) ,  s tr ip e d  
skunk (h e p h itis  m ep h itis ) , muskrat ( Ondatra z ib e th ic u s ) , r e d - ta i le d  hawk 
(Buteo jam aicen sis) , b a ld  eagle (H aliae tu s  leucocephalus) , common crow 
( Corvus brachyrhynchos) ,  b la c k -b il le d  magpie ( P ica p ic a ) , Hungarian par­
t r id g e  ( Perdix  p e rd ix ) , ru ffe d  grouse (Bonasa um bellus) ,  g rea t b lue heron 
(Ardea h e ro d ia s ) , and Lev/is* woodpecker ( Asyndesmus le w is ) .
In  e s ta b lis h in g  a  p re -su b d iv is io n  b a se lin e  fo r  sp ec ies  abundance 
and d iv e r s i ty ,  in form ation  concerning game and fu rb e a re r  sp ec ies  re s id in g  
in  th e  Lolo a rea  was the  most b o u n tifu l and emphasis was th e re fo re  p laced  
on study ing  the  impacts of su b d iv is io n  on th e  numbers and h a b ita ts  of 
such sp e c ie s . The p au city  of ini'orm ation on non-game sp ec ies  and non- 
fu rb ea re rs  i s  u n fo rtu n a te . Various w ild l ife  resource agencies have re ­
c e n tly  expressed a need to  conserve non-game as w ell as game h a b i ta t .  
Hon-game spec ies  such as perching  b ird s  and various ro d en ts , fu rtherm ore , 
are  o fte n  th e  most v is ib le  to  re s id e n ts  of subdivided a re a s .
The natu re  of f i e ld  observations can be broken in to  th re e  general 
c a te g o r ie s :  w ild l i fe  and w ild l i fe  h a b i ta t ,  dogs and o ther domestic an i­
m als, and human use of a reas ad jacen t to  th e  su b d iv is io n s . The names and 
lo c a tio n s  of each b ird  and mammal sp ec ies  observed along a rou te  were re ­
corded fo r  each morning in  th e  f i e ld .  Other w ild l i fe  in form ation  gathered  
included th e  lo c a tio n  of animal t r a c k s ,  fe c e s , and feed in g  s ig n , and th e  
s i t e s  of n e s ts ,  den s i t e s ,  and bedding a re a s . Emphasis was placed on re ­
cord ing  animal lo c a tio n s  in  r e la t io n  to  sub d iv is io n s  and c a re fu l a t te n ­
t io n  was devoted to  signs of harassm ent of w ild l i fe  by domestic anim als
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or people . Appendix B l i s t s  a l l  th e  "birds and mammals seen in  the  f i e ld
and the  rou te  or ro u te s  in  which th ey  were seen .
Whenever unattended  dogs were observed or heard  in  a reas away from 
r e s id e n t ia l  s i t e s ,  the  lo c a tio n  was recorded . An attem pt-w as a lso  made to
judge the  apparent nature of each dog 's  a c t iv i ty .
Human use pa/tterns in  a reas  ad jacen t to  su b d iv is io n s  were d e te r­
mined by reco rd in g  the  dominant human a c t iv i ty  in  th ese  a re a s . Such ac­
t i v i t i e s  included w alking, horseback r id in g , r id in g  snowmobiles and motor­
cy c le s , hun ting , and tra p p in g . I l l e g a l  tre sp a s s  and vandalism  were a lso  
recorded .
Interviews
Bqual in  importance to  f i e ld  observation  was a re c o n s tru c tio n  of 
w ild l i fe  tre n d s . In te rv iew s were th e re fo re  conducted w ith  many re s id e n ts  
of th e  study a re a . These in te rv iew s y ie ld e d  in fo rm ation  covering  land  
use changes, changes in  animal numbers, the  seasonal h a b i ta ts  ( in c lu d in g  
m ig ra tion  ro u te s)  of v ario u s  b ird  and animal sp e c ie s , evidence of w ild­
l i f e  harassm ent, and lo c a l  hun tin g  p re ssu re .
Host of those in terv iew ed  had been re s id e n ts  of Lolo fo r  a t  le a s t  
15 years and most-were owners of more than  30 a c re s . Inform ation ob­
ta in e d  from one re s id e n t was always compared w ith  s im ila r  in form ation  
provided by o th ers  so th a t  any d iffe re n c e s  could be re c o n c ile d . Addi­
t io n a l  sources of in form ation  used in  a sse ss in g  w ild l i f e  tre n d s  in  th e  
Lolo a rea  included in te rv iew s conducted w ith lo c a l  i / i l d l i f e  b io lo g is ts  
employed by th e  Fontana F ish  and Game Department and the  U.S. F orest Ser­
v ic e .
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A eria l coun ts, browse and p e l le t  group surveys, check s ta t io n  d a ta , 
and o ther r e la te d  in form ation  provided by th e  Montana F ish  and Game Depart­
ment was of l im ite d  u se . Such d a ta  tended to  show tre n d s  fo r  reg ions much 
la rg e r  than  th e  study a re a .
CHAPTER V
RESULTS
Changes in  Ownership P a tte rn s
Approximately 6 .4  percent or 654*73 acres  of th e  study a rea  were 
p a rt of p la t te d  su b d iv is io n s  in  July* 1973* Even when one adds to  th ese  
acreages th e  many r e s id e n t ia l  or commercial acreages which are  not p a r t  of 
p la t te d  su b d iv is io n s , the  Lolo a rea  is  s t i l l  dominated by a g r ic u l tu r a l  and 
range lan d s . The non-developed acreage in  Lolo, however, i s  in te rsp e rse d  
w ith  many dense r e s id e n t ia l  a reas (F igu res 4 and 6 ) .
The in crease  in  p la t te d  su b d iv is io n s  and o th e r predom inantly r e s i ­
d e n tia l  acreages in  Lolo i s  ev iden t from viewing th e  1937 and 1973 owner­
sh ip  maps (F igures 3 and 4 )* Table 5 q u a n tif ie s  th i s  in crease  by b reak ing  
th e  sep ara te  ownership p a rce ls  in to  th e  fo llow ing  s iz e  c a te g o r ie s : le s s
th an  10 a c re s , 10-20 a c re s , 20-40 a c re s ,  40-80 acres  and 160 acres  or 
g r e a t e r . ^
In  1937> 96.5 percen t (9830.96 a c re s)  of th e  study a rea  was d iv ided  
in to  ownership p a rc e ls  of 80 ac res  or la r g e r ,  w hile le s s  than  one percent 
(78.39 ac re s)  was d iv ided  in to  p a rc e ls  sm aller than  20 acres  (Table 5)* In 
the  fo llow ing 46 years  t h i s  p a t te rn  changed co n sid e rab ly  as the  80-160 acre 
and g re a te r  than  160 acre c a teg o rie s  lo s t  acreage to  those  fou r ca teg o rie s
17An ownership p a rce l may be defined  as th e  t o t a l  number of ac res  
belonging to  one owner th a t  i s  con ta ined  in  one u n i t .  P la t te d  su b d iv i­
sio n s a re  considered  in  th e  " le s s  th an  10 a c re ” ca teg o ry . Some of the  
l o t s  w ith in  a p la t te d  su b d iv is io n , however, may be la rg e r  than  10 a c re s .
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Figure 4.
Land Use Within the Study Area 
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Figure 5. 
Property Boundaries 
Within the Study Area 
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Figure 6. 
Property Boundaries 
Within the Study Area 
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Table 5* P roperty  ownership s iz e  c a te g o rie s  in  Lolo fo r  1937 and 1973
P arce l Size 
(ac re s )
........ ...................
December 31, 1937 
(a c re s )
December 31, 1973 
(a c re s )
D ifference
(ac re s )
160. 00+19 8,769.43 7,316.37 -1 ,453 .06
80-159.99 1,061.53 780.05 -  281.48
40-  79.99 189.00 484.15 + 295.15
20-  39.99 90.43 309.22 + 218.79
10-  19.99 10.00 440.64 + 430.64
0-  9.99 68.39 858.35 + 789.96
10, 188.78 10,188.78 0.00
of le s s  than  80 a c re s . In  1973 only 79*5 percen t of th e  study a rea  
( 8096.42 ac res) was d iv ided  in to  p a rc e ls  la rg e r  th an  80 a c re s , w hile 12.7 
percen t (1298.99 a c re s)  was d iv ided  in to  p a rc e ls  20 ac res  or sm aller in  
s iz e .
F ie ld  observations showed th a t  most ownership p a rce ls  le s s  th an  20 
a c re s  in  s iz e  a re  e i th e r  r e s id e n t ia l  or commercial in  u se . T*he t o t a l  amount 
of acreage rep re se n tin g  ownership p a rce ls  le s s  th an  20 ac res  in  s iz e  in ­
creased  by approxim ately 1220 ac res  in  th e  46-y e a r  p e rio d  between 1937 and 
1973 (Table 5)* Approximately 629 acres  of t h i s  in crease  are  rep resen ted  
by p la t te d  su b d iv is io n s  w hile much of the  rem aining 591 ac res  rep re sen ts  
e i th e r  r e s id e n t ia l  or commercial land  not w ith in  p la t te d  su b d iv is io n s .
18Acreage s iz e s  a re  a l l  rounded o f f  to  two decim als; acreages are  in ­
c lu s iv e  of ro ad s, highways, r a i l r o a d s ,  and u t i l i t y  easem ents.
1c,
'"All p ro p erty  boundaries th a t  do not f a l l  e n t i r e ly  w ith in  th e  study 
a rea  are  la rg e r  th an  160 acres  and hence are  included  in  t h i s  category  w ith  
th e  excep tion  of one p a rce l in  S ec tio n  4 which f a l l s  in to  th e  "80-159*99 
a c re ” ca tegory .
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Local: ion  o f Subdivis ions
S ubdivisions are  unevenly d is t r ib u te d  w ith in  th e  study a re a . One 
is  lo ca te d  eas t of the  B it te r ro o t  R iver and nine of th e  13 are  lo c a te d  in  
e i th e r  th e  B it te r ro o t  or Lolo Creek V alley s. These nine su b d iv is io n s  com­
p r is e  approxim ately 62 percent (407.31 ac re s)  of th e  t o t a l  subdivided 
ac reag e•
Although th e re  a re  only th re e  su b d iv is ions lo c a ted  on the  f o o th i l l s  
of th e  Sapphire and Grave Creek Ranges, th ese  accounted fo r  36 percent 
(237*02 a c re s)  of th e  t o t a l  su b d iv is io n  acreage . Only one su b d iv is io n , a 
9 .60  acre development in  lower Morrnon Creek (S ec tio n  33)» i s  lo c a ted  in  the  
B it te r ro o t  Range p o rtio n  of th e  s tudy  a re a .
C oncentrations of non -subd iv ision  r e s id e n t ia l  acreages a re  lo ca ted  
in  th e  Mormon Creek a re a , the  lower Worden Creek a re a , along the  county 
road in  c e n tra l Lolo (S ectio n  35) 1 ancl along highways 12 and 93* The nine 
re c ta n g u la r  ownerships along th e  n o rth e rn  boundary o f S ec tio n  2 are  not 
used fo r  r e s id e n t ia l  purposes but in s te a d  rep re sen t th e  m u ltip le  d iv is io n  
of one fam ily  ownership p a rce l among th re e  sons (F igure 6 ) .
D ifferences in  topography (see  Chapter I I ) ,  ow nership, and access 
between th e  e a s t and west s id es  of th e  B it te r ro o t  R iver account fo r  th e  d is ­
p ro p o rtio n a te  amount of r e s id e n t ia l  development on th e  w estern  s id e .  With­
in  o n e-h alf mile to  th e  west of th e  B it te r ro o t  R iver th e re  are  26 ownership 
p a rce ls  and fou r su b d iv is io n  a re a s . By comparison, w ith in  o n e-h a lf m ile of 
th e  e a s te rn  bank th e re  are  nine ownership p a rce ls  and one su b d iv is io n  
(Rodeo R an ch e tte s). Furtherm ore, th e  Rodeo R anchette S ubd iv ision  and the  
th re e  a d jo in in g  p a rce ls  in  th e  northw est corner o f S ec tio n  25 were the 
only r e s id e n t ia l  developments w ith in  th e  study a rea  on th e  ea s t s id e  of
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th e  r iv e r .  R es id e n tia l development was considerab ly  more spread out west 
of th e  r iv e r  (F igure 6 ) .
The r e s id e n t ia l  a reas  e a s t of th e  r iv e r  a re  a c c e ss ib le  only by a 
long g ravel road , and commuting tim e to  M issoula i s  approxim ately 30 m inutes. 
In  th e  summer of 1973 only s ix  of th e  49 lo t s  in  th e  Rodeo R anchettes con­
ta in e d  houses. By comparison, th e  r e s id e n t ia l  a reas west of th e  r iv e r  are 
a c c e ss ib le  by paved s t r e e t s  and highway 93 and commuting tim e to  M issoula 
i s  15 to  20 m inutes. The fou r sub d iv is io n s  w ith in  o n e-h a lf m ile of the  
w estern  bank had in cu rred  r e s id e n t ia l  b u ild in g  on b e t t e r  th an  75 percent 
of t h e i r  lo t s  by the summer o f 1973*
Cover Types Disturbed by Subdivision Development
Table 6 shows th e  cover type acreages w ith in  each of th e  13 sub­
d iv is io n s  p r io r  to  land  d is tu rb a n c e , and Table 7 summarizes t h i s  informa­
t io n  by showing th e  t o t a l  acreage of each cover type and subtype d is tu rb ed
or destroyed by p la t te d  su b d iv is io n s . The boundaries of th e  13 sub d iv is io n s  
contained  th e  fo llow ing  cover types p r io r  to  land  d is tu rb an ce : 265 acres
of a g r ic u l tu r a l  lan d , 213 acres  of rangeland , 102 acres  of f o r e s t ,  68 acres  
of wet a re a s , and 7 acres  of sandbar. These f ig u re s  do not equal th e  acres  
of each cover type destroyed by su b d iv is ions as some of th e  Lolo subd iv i­
s io n s are  only p a r t i a l l y  developed.
The th re e  f o o th i l l  su b d iv is io n s  ( lo c a te d  in  S ections 25» 26, 27 
and 34) accounted fo r  the  e n t i re  213 acres  of rangeland occupied by sub­
d iv is io n s  w ith in  th e  study a reas  in  1973 (Table 7)» Each of th e se  subd iv i­
s ions was a lso  p la t te d  on a sm all amount of con iferous f o r e s t .
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Table 6 . Cover type acreages w ith in  each su b d iv is io n  p r io r  to  land  
d istu rbance
Subdiv ision T otal 2Q Acreage Cover Type and Acreages
Delaney 26 i r r .  p a s t .—14> dec id . f o r .-12
Vann Ostrand 72 i r r .  p a s t . - 6 3 , dec id . fo r.-7 »  farm steaa-2
V alley Grove 48 g ra ss -fo rb  ran g e-3 6 , c o n if . fo r .-1 0 , 
p . pine sa v .-2
Hughes 23 i r r .  p a s t .-23
Kuney 34 i r r .  p a s t . - 19> d ec id . f o r .-15
Larson1s Lolo T racts 15 d ec id . f o r .-1 2 , i r r .  p a s t . -3
Mulhauser 19 n o n - ir r .  p a s t . - 14» wet meadow-4, dec id . 
fo r .-1
Lolo Peak V is ta 92 n o n - ir r .  p a s t .-44> wet meadow-4 2 , n o n -c u lt. 
g ra ss la n d -5 1 farm stead-1
Mormon Creek E s ta te s 10 i r r .  p a s t . - 9 j d ec id . f o r .-1
Lake View 98 i r r .  p a s t . -6 0 , wet meadow-13> mixed f o r . -1 2 , 
m arsh-slough—7, farm stead-6
Rodeo R anchettes 108 g ra ss -fo rb  range-95» c o n if . f o r *-7» mixed 
f o r . -3» dec id . f o r .-3
Greenwood 28 mixed f o r . - 17> sandbar-7 , n o n -c u lt, g ra ss la n d - 
2, wet meadow-2
West View 82
655
g ra ss -fo rb  range-80 , c o n if . f o r .-2
Ten su b d iv is io n s were p la t te d  e i th e r  p a r t i a l l y  or e n t i r e ly  on a g r i -
c u l tu ra l  lan d . I r r ig a te d  p astu re  and cropland (191 ac re s)  and n o n - ir r ig a te d  
p as tu re  and cropland (58 a c re s)  were th e  two p r in c ip a l  a g r ic u l tu r a l  cover 
types involved in  th ese  p la t t in g s .  The Lake View S ubd iv ision  (S ec tio n  26) 
rep laced  approxim ately 60 acres  of c o rn f ie ld  and th e  Hughes Subdiv ision
20A ll acreage f ig u re s  are  rounded o ff  to  the  n e a re s t a-cre.
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Table 7* T otal cover type acreages occupied by su b d iv is io n s
Cover Type or Subtype 21No. Acres No. of Subdivisions
G rass-forb  rangeland 211 3
I r r ig a te d  p as tu re  and cropland 191 7
Wet meadow 61 4
N o n -irrig a ted  p astu re  and cropland 58 2
Deciduous fo re s t 51 7
Mixed fo re s t 32 3
Coniferous fo re s t 19 3
Farmstead 9 3
N on-cu ltiva ted  v a lle y  g rass lan d 7 2
M arsh-sl ough 7 1
Sandbar 7 1
Ponderosa pine savannah __2 1
Total 655
T otal a g r ic u l tu r a l 265 10
T otal rangeland 213 3
T otal fo re s t 102 11
T otal wet a rea 68 4
T otal sandbar _ I 1
Total 655
(S ec tio n  35) was p la t te d  on acreage th a t  was p la n te d , a t  d if f e re n t  tim es, to  
peas and g ra in . The o th e r su b d iv is io n s  p la t te d  on a g r ic u l tu r a l  cover types 
rep laced  m ostly hay crops or p a s tu re . Seven su b d iv is io n s  were p la t te d  a t  
le a s t  p a r t i a l l y  w ith in  r ip a r ia n  h a b i ta t s .  The Kuney (S ec tio n  34)» Vann 
Ostrand (S ec tio n  34)» and Larson’ s Lolo T racts  (S ec tio n  35) Subdiv isions
21A ll acreage f ig u re s  are  rounded to  the  n ea re s t a c re .
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occupied a t o t a l  of 34 ac re s  o f deciduous fo re s t  along Lolo Creek, w hile 61 
percent (17 a c re s)  of th e  Greenwood S ubdiv ision  (S ec tio n  26), and 12 percent 
(12 acres) o f the  Lake View S ubdivision  (S ec tio n  26) a re  lo c a ted  w ith in  the  
r ip a r ia n  fo re s t  s t r i p  along the  B it te r ro o t  R iv er. Other su b d iv is ions par­
t i a l l y  occupying r ip a r ia n  h a b ita ts  are Mormon Creek E s ta te s  (S ec tio n  33) 
and Mulhauser (S ec tio n  22). The Lolo Peak V is ta  S ubdiv ision  borders th e  
r ip a r ia n  fo re s t  along Lolo Creek to  th e  south  and along the  B it te r ro o t  
R iver to  the  e a s t .
Pour Lolo a rea  su b d iv is io n s  occupy marsh or wet meadow cover ty p e s . 
The la rg e s t  of th ese  i s  th e  Lolo Peak V is ta  S ubd iv ision  (S ection  35) which 
was p a r t i a l ly  p la t te d  in  a bog-meadow co n ta in in g  numerous sm all s loughs. 
Because of th e  high w ater ta b le  in  th i s  a re a , p o rtio n s  of th e  Lolo Peak 
V is ta  S ubd iv ision  were b u i l t  on d i r t  f i l l .
The n o rth e rn  ex tension  of the  Lake View S ubdiv ision  ad jo in s  Boyle*s 
Slough—an o ld  oxbow r iv e r  channel (s in ce  renamed "Hayden Lake"). Boyle*s 
Slough was dredged by th e  subdeveloper and th e  dredgings were dep o sited  
around th e  perim eter of th e  slough to  provide an e lev a ted  base fo r  home- 
s i t e s .  Approximately 20 ac res  of marsh and wet meadow cover types were 
" f i l l e d "  w ith  such dredgings w ith in  th e  boundaries of th e  Lake View Sub­
d iv is io n . Ilarsh and-wet meadow cover types to  th e  ea s t of Boyle *s Slough 
were a lso  f i l l e d  w ith dredgings in  p rep a ra tio n  fo r  fu tu re  su b d iv is io n  
p la t t in g s .
Other su b d iv is io n s  th a t  were p la t te d  p a r t i a l l y  w ith in  m arsh-slough 
or wet meadow cover types are  th e  Greenwood development which ad jo in s  the  
n o rthe rn  ex tension  of th e  Lake View S ubdiv ision  along B oyle 's Slough, and 
th e  Kulhauser S ubdiv ision  in  th e  f a r  n o rth e rn  p o rtio n  of th e  study a rea  
(S ec tio n  22).
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W ild life  Use of th e  Study A rea: O bservations and In terv iew s
Elk
The f o o th i l l  slopes surrounding Lolo have h i s to r i c a l ly  been used by 
e lk  during the  w in te r and e a r ly  sp rin g  months. Though not as commonly seen 
in  some p a r ts  of th e  study a rea  as th ey  were in  the  1950s &nh 1960s, e lk  
continue to  use these  slopes during the  sp rin g  greenup and during  periods 
of extreme cold or deep snow. A la rg e  p o rtio n  of th e  e lk  w in te r range in  
th e  Lolo a rea  is  on p r iv a te  p ro p erty  and i s  su b jec t to  a g r ic u l tu r a l  use as 
w ell as su b d iv is io n  development. The e lk  in  th e  Lolo a rea  may be d iv ided  
in to  th re e  assem blages: a Grave Creek Range group, a B i t te r ro o t  group, and
a Sapphire group.
A ll landowners in terv iew ed  as w ell as lo c a l b io lo g is ts  w ith  the  
Montana F ish  and Game Department (H artkorn  and Janson, Ju ly  10, 1973, d is ­
cussion) f e l t  th a t  e lk  use in  the  Grave Creek Range p o rtio n  o f th e  study 
a rea  had decreased in  recen t y e a rs . One Lolo Creek rancher r e c a l l s  th a t  in  
th e  1950s i t  was not unusual to  see more th an  50 e lk  in  a bunch on the  h i l l  
behind h is  ranch (Denton, Aug. 8 , 1973* d isc u s s io n ) . Another Lolo re s id e n t 
who l iv e s  in  the  Worden Creek a rea  counted 42 e lk  bedded near h is  house in  
th e  mid-1960s ( H i l l ,  Mar. 8 , 1975* d isc u s s io n ) . Most landowners in terv iew ed  
f e l t  th a t  40 was a la rg e  group of e lk  in  th e  Grave Creek Range p o rtio n  of 
th e  study a rea  during  th e  e a r ly  to  mid-1960s, w hile 20 would be considered  
la rg e  today .
The V alley Grove and West View S u bd iv isions, t o ta l in g  130 a c re s , 
are  b u i l t  w ith in  e lk  w in te r range. On January 15j 1974» fo llow ing  n ea rly  
a  week of subzero tem p era tu res , I  observed 15 e lk ,  a l l  cows and ca lv e s , 
feed ing  on a rid g e to p  on th e  southwest q u a r te r  of S ec tio n  27* This
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s ig h tin g  was approxim ately one-q u arte r mile to  th e  northw est of th e  West 
View S ubd iv ision .
On February 13} 19T4r fo llow ing  ano ther "co ld  snap ,"  I  observed ap­
proxim ately  12 s e ts  of e lk  tra c k s  b is e c tin g  th e  extreme w estern  corner of 
the  West View S ubd iv ision , an a rea  th a t  was not ye t b u i l t  up w ith  homes.
During th e  week of January 12-18, 1975) 27 e lk  were observed by 
re s id e n ts  feed ing  on a haystack  in  S ection  22 im mediately to  th e  west of 
Highway 93. These e lk  had descended from th e  h i l l  s e p a ra tin g  th e  homes in  
th e  V/orden Creek a rea  from the  homes in  th e  V alley Grove S ubdiv ision  (Sec­
t io n  27) .
O ccasio n ally , I  found one or two s e ts  of e lk  tra c k s  in  th e  drainage 
immediately west of th e  V alley  Grove S ubd iv isio n . There i s  a sp rin g -fed  
w atering  trough in  t h i s  drainage and such tra c k s  led  to  and from th i s  
tro u g h .
W intering e lk  in  the  B it te r ro o t  p o rtio n  of the  s tudy  a rea  have not 
dec lined  to  the  same ex ten t as those found in  th e  Grave Creek Range a re a . 
Most landowners in terv iew ed  f e l t  th a t  th e  e lk  popu la tions in  t h i s  a rea  have 
e i th e r  remained s ta b le  over th e  past 10 y ears  or have slow ly d ec lin ed  in  
numbers. The e lk  popu lations in  the  V/est B i t te r ro o ts  appear to  be ho ld ing  
th e i r  own on a dw indling amount of h a b ita t  a t  th e  expense of deer (Burns, 
Nov. 5) 1973, d isc u s s io n ) .
B it te r ro o t  ranchers l iv in g  im m ediately to  th e  south  of th e  s tudy  
a rea  have su ffe red  repeated  e lk  damage to  t h e i r  haystacks fo r  th e  past 15 
to  20 years (ila rtk o rn  and Janson, Ju ly  10, 1973 > d isc u s s io n ) . Such damage 
was a lso  noted during  th e  w in ters  o f 1974 and 1975*
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S o li ta ry  e lk  are  o ccasio n a lly  seen during  th e  f a l l  and w in te r by 
re s id e n ts  of th e  Mormon Creek V alley , On th re e  occasions I  observed e lk  
tra c k s  in  the  snow along Mormon Creek w ith in  o n e-q u arte r m ile to  the west 
of the  a rea  where homes are  lo c a te d . One Mormon Creek re s id e n t mentioned 
th a t  e lk  were o fte n  seen in  the  a rea  ju s t  a f t e r  hunting  season opened. This 
in d ic a te s  th a t  perhaps e lk  descend in to  Mormon Creek to  escape the hunting  
p ressu re  ex erted  on them on the  F o rest Service land  a t  h igher e le v a tio n s  
(P a rk e r, Jan . 19, 1974; d isc u s s io n ) .
IJlk a re  not o f te n  seen today across  the  r iv e r  in  th e  Sapphire Range, 
p o rtio n  of th e  study a re a . R esidents of th e  Rodeo R anchette S ubdiv ision  
a rea  re p o rt see ing  e lk  in  th e  open a reas behind th e i r  homes on only two or 
th re e  occasions in  the p ast f iv e  y e a rs . I  observed n e ith e r  e lk  nor f re sh  
e lk  s ig n  along Routes 1 and 2.
W hite-Tailed  Deer
W h ite - ta ile d  deer are  u b iq u ito u s  in  th e  Lolo a rea  as I  f re q u en tly  
observed them along a l l  s ix  ro u te s . Most re s id e n ts  in terv iew ed , however, 
f e l t  th a t  w h ite - ta ile d  deer numbers had d ec lin ed  in  recen t y e a rs , e s p e c ia lly  
in  th e  v a lle y  bottom areas  west of the  B it te r ro o t  R iver.
Summer and w in te r range fo r  w hite—t a i l e d  deer in  Lolo are not 
t o t a l l y  sep ara te  a re a s . G enerally  speaking, hoviever, th e  fo re s te d  a reas  
a long the  creek  and r iv e r  bottoms serve as summer range w hile th e  lower 
slopes of th e  surrounding  mountains were used during  th e  w in te r .
The Rodeo R anchettes S ubd iv ision  i s  lo ca te d  in  an im portant w h ite -  
t a i l  w in ter range a re a . One re s id e n t r e c a l ls  counting 98 w h i te - ta i l s  on 
th e  slope e a s t of the  su b d iv is io n  in  1969 (Johnson, June 19, 1974)* An­
o th er counted approxim ately 200 in  th i s  same a rea  in  1971 (S teuerw ald ,
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June 19» 1974)* During th e  w in ter months, I  f re q u e n tly  observed w h ite - 
t a i l s  in  th e  wooded draws to  the  e a s t of the  Rodeo R anchettes (S ec tio n  25) 
and I  counted up to  14 on th e  w es t-fac in g  slope to  th e  north  of th is  sub- 
d iv iso n . During the  periods of extreme co ld , w h i te - ta i l s  were observed 
u t i l i z i n g  th e  sunny p o rtio n s  of t h i s  w est-fac in g  slope as la te  as midday. 
During the  summer months I  a lso  observed w h i te - ta i l s  feed ing  in  th e  a l f a l f a  
f ie ld s  w ith in  the  Rodeo R anchettes S ubd iv ision .
During a l l  seasons of th e  y e a r , I  observed w h i te - ta i l s  in  two 
r e la t iv e ly  und istu rbed  bottom land a reas  c lose to  the  Rodeo R anchettes Sub­
d iv is io n . One of th ese  a reas  was th e  narrow s t r i p  of r ip a r ia n  fo re s t  and 
sloughs in  S ection  23 to  the  n o rth  of Rodeo R anchettes. The B it te r ro o t  
R iver forms th e  w estern  boundary o f t h i s  reg io n  and la rg e  p o rtio n s  of un­
developed land  l i e  to  th e  no rth  and to  th e  e a s t .  N either people nor dogs 
were seen in  t h i s  a rea  during  ob serv a tio n  periods along Route 1.
The o th e r a rea  was th e  m atrix  of r ip a r ia n  f o r e s t ,  s loughs, and 
p astu re  in  S ec tio n  36 to  th e  south  of th e  Rodeo R anchettes S ubd iv ision , 
lixcept fo r  th e  fa c t th a t  no ph y sica l b a r r ie r s  la y  between th i s  reg ion  and 
the  su b d iv is io n  a rea , i t  was as p ro te c te d  from r e s id e n t ia l  development as 
the  und istu rbed  bottom land a re a  to  th e  n o rth . A d i r t  road , however, con­
nected  th e  bottom land a rea  to  th e  south  w ith  th e  Rodeo R anchettes; conse­
q u en tly , people and dogs were f re q u e n tly  seen in  th i s  a re a .
N h i te - ta i l  s ig h tin g s  were more frequen t and the  numbers seen were 
u su a lly  la rg e r  in  the  bottom land a re a  to  th e  n o rth  of th e  Rodeo Ranchette 
S ubd iv ision  as compared to  th e  bottom land a rea  to  the  sou th .
I /h i te - ta i l  s ig h tin g s  and s ig n  were more freq u en t in  th e  patches of 
r ip a r ia n  fo re s t  in  the southwest q u a r te r  of S ec tion  36 (e a s t of th e  r iv e r )
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-than in  th e  r ip a r ia n  fo re s t  a rea  of approxim ately the  same s iz e  in  the 
northw est q u a r te r  of S ec tio n  36. The l a t t e r  a re a  bordered th e  Rodeo Ranch­
e t te  S ubdiv ision  while th e  former was approxim ately th re e -q u a r te rs  of a 
m ile to  the  sou th .
In  th e  B it te r ro o t  bottoms v/est of the  r iv e r ,  w h i te - ta i l s  and w h ite - 
t a i l  p e l le t  groups v/ere not as f re q u e n tly  seen as in  th e  bottom land a reas  
to  th e  e a s t of th e  r iv e r ,  d e sp ite  th e  fa c t  th a t  th e  v/est s ide  had more ex­
ten s iv e  a reas of fo re s t  and a g r ic u l tu r a l  cover types (F igures 4 and 6 ) .  
V Jh ite -ta ils  v/ere more f re q u e n tly  observed in  those  a reas  n o rth  of th e  Green­
wood A ddition S ubdiv ision  (S ec tio n  26) than  in  the  more developed p o rtio n s  
of the  B it te r ro o t  bottoms to  th e  south  of t h i s  a re a . W h ite - ta ils  and w h ite -  
t a i l  s ig n  v/ere in fre q u e n tly  seen in  the  s e c tio n  of r ip a r ia n  fo re s t  immed­
ia te ly  to  th e  ea s t of th e  Lake View and Greenwood Subdiv ision  complex (Sec­
t io n  26) .
The owner of th e  northv/est q u a r te r  of S ec tion  1 re p o rts  th a t  th re e  
or fou r deer l iv e  on h is  p ro p erty  during  much of the  year (McMahan, S ep t. 12, 
1973j d isc u s s io n ) . This landowner a lso  noted th a t  in  197V 1972, and 1973» 
a doe gave b i r th  to  fav/ns in  th e  dense cover a rea  of S ec tio n  2 to  th e  
south  of th e  Lolo Peak V is ta  S ubd iv ision  (S ec tio n  35)*
W h ite - ta ils  o f te n  t r a v e l  between the  upper p o rtio n s  of Lolo Creek 
in to  the  r ip a r ia n  fo re s t  a reas  along th e  B it te r ro o t  R iver (Schroeder,
Aug. 23} 1973} d isc u s s io n ) . Many deer have been k i l l e d  by ca rs  where t h i s  
ro u te  c ro sses  th e  highway in  th e  w estern  h a lf  of S ec tio n  2 (Schroeder,
Aug. 23, 1973} d iscu ss io n ; Maclay, Ju ly  7} 1973} d isc u ss io n ) .
G erald Tucker (Mar. 2, 1975» d isc u s s io n ) , who farms th e  n o rth e rn  
o n e-h a lf of S ec tion  3 re p o rts  th a t  w h i te - ta i l s  in  t h i s  a rea  have d ec lin ed
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in  recen t y e a rs . A p a ir  of w h i te - ta i l s  was o fte n  seen in  a woocLlot near h is  
home during  the  w in ter of 1973-74 (Tucker, Mar. 2, 1975j d isc u ss io n ) .
In  walking Route 5» w h i te - ta i l s  were f re q u e n tly  observed in  th e  
Mormon Creek a re a , e s p e c ia lly  on th e  open slope to  th e  west of th e  v a lle y . 
Judging from th e  t r a c k s ,  p e l le t  groups, and s ig h tin g s , sev e ra l w h i te - ta i l s  
w in te r in  th i s  a re a . Might w hite—-t a i l s  v;ere sp o tted  in  January , 1974? in  
th e  upper end of the  Mormon Creek V alley near th e  edge of th e  s tudy  a re a .
W h ite - ta ils  were in fre q u e n tly  seen about th e  West View Subdiv ision  
(sou th  h a lf  of S ec tion  27) and most re s id e n ts  f e l t  th a t  th e  deer numbers in  
t h i s  a rea  had g re a tly  d ec lin ed  in  recen t y e a rs . W h ite - ta ils  and w h i te - ta i l  
tra c k s  v/ere commonly seen, however, in  th e  wooded draw and rid g e  northw est 
of th e  V alley Grove S ubd iv ision  (n o rth  h a l f  of S ec tion  27). During th e  
summer months of 1974> I  f re q u e n tly  observed w h i te - ta i l s  in  the  la rg e  a l ­
f a l f a  f i e ld  in  the  west h a lf  o f S ec tio n  22. One doe was k i l l e d  by a car 
in  t h i s  a rea  and another succumbed when she caught h e r foo t in  a fence 
(M ichael, Aug. 26, 1974» d isc u s s io n ) .
Black Bear
Lolo re s id e n ts  o ccas io n a lly  see b lack  bears w ith in  th e  study a re a . 
S igh tings are  e s p e c ia lly  common during  th e  f a l l  when bears  seek b e r r ie s  
among the  r ip a r ia n  v e g e ta tio n . I  observed bear s c a ts  along ro u te s  2, 3 ,
5 , and 6•
Several recen t s ig h tin g s  have been made on th e  e a s t s id e  of th e  
r iv e r  where th e  bears  descend from th e  v as t a reas  of con iferous fo re s t  to  
th e  e a s t of the  study a re a . A re s id e n t of Lolo Peak V is ta  (S ec tio n  35) 
k i l l e d  a sow in  the  southw est q u a r te r  of S ec tio n  36 (e a s t  of th e  r iv e r )  in
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th e  summer of 1>71 (U ornath, Jan , 9» 1974> d isc u s s io n ) , I  observed a cub 
in  th i s  a rea  in  la te  August, 1973* A developer of Rodeo R anchettes (Sec­
t io n  25) re p o rts  th a t  he rece iv es  frequen t bear com plaints from th e  r e s i ­
dents of th i s  su b d iv is io n  (McCullough, Mar, 10, 1975> d isc u ss io n ) .
In  the  Grave Creek Range and B it te r ro o t  Range p o rtio n s  of the  study 
a rea  bear s c a ts  were observed on th e  r id g e to p s  and drainage bottom s. R esi­
dents of the  upper Mormon Creek a rea  re p o rt th a t  they  f re q u e n tly  see bears 
in  th e  f a l l .
In  O ctober, 1974> I observed f re s h  bear s c a ts  along a c a t t l e  t r a i l  
th a t  p a r a l le ls  th e  west bank of the  B it te r ro o t  R iver immediately to  th e  
no rth  of the Greenwood S ubdiv ision  (S ec tio n  26).
Coyote
D espite th e  recen t boom in  r e s id e n t ia l  developments in  Lolo, 
v i r t u a l ly  every landowner in terv iew ed  f e l t  th a t  coyote popu la tions had not 
decreased in  recen t y e a rs . Coyote t r a c k s ,  s c a ts ,  or s ig h tin g s  were ob­
served on a l l  s ix  ro u te s .
Coyotes appear to  be more p rev a len t on the  lower slopes of the  
B itte r ro o t  Mountains above the  Tucker Ranch (northw est q u a r te r  of S ec tio n  
3) and on th e  slopes above the  West View and V alley  Grove Subdiv isions than  
elsewhere on the  s tudy  a re a . The la rg e  number of coyotes on th e  lower 
slopes of th e  B it te r ro o ts  i s  probably r e la te d  to  the  presence of sheep 
r a is e d  in  t h i s  a re a . Coyote p red a tio n  on sheep i s  a chron ic  problem among 
sheep ranchers who l iv e  ju s t  to  th e  south  of the  study a rea  (Maclay, Ju ly  
7i 19731 d isc u ss io n ; Schroeder, Aug. 23 j 1973» d isc u s s io n ) . In  January ,
1974 > th re e  s e ts  of f re sh  coyote tra c k s  were observed about a c a l f  carcass
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on the  h i l l  to  the west of the  Tucker Ranch. E ight coyotes were trap p ed  on 
th i s  same h i l l  during th e  i^ in ter of 1973—74 (Tucker, Kar. 2, 1975 > d iscus­
sion) •
In  Mormon Creek, an a rea  immediately over th e  h i l l  to  th e  n o rth  of 
th e  Tucker Ranch, coyotes are a lso  commonly no ted . R esiden ts of Mormon 
Creek o ften  hear coyotes howling a t n ig h t• One e a r ly  morning in  A ugust, 
1974) I  observed a coyote ap p aren tly  hunting  fo r  mice on th e  slope to  the  
west of the  Mormon Creek V alley .
I  f re q u en tly  observed coyote s ig n  e a s t of the  r iv e r  in  the  narrow 
s t r i p  of bottom land a rea  in  S ectio n  23 but in fre q u e n tly  elsew here. One 
coyote was trapped  by a re s id e n t of the Rodeo Ranchette S ubdiv ision  during  
the  w in te r of 1973—74• Coyote s ig n  was seen on only two occasions on the  
bottom land ro u te s  on th e  west s id e  of the  B it te r ro o t  R iver.
Tracks, feces and s ig h tin g  of coyotes were co ncen tra ted  in  the  
wooded draws in  those a reas  ad jacen t to  th e  f o o th i l l  su b d iv is io n s . Coyote 
tra c k s  were freq u e n tly  observed during  the  w in ter months in  th e  drainages 
th a t  lead  in to  the  West View and V alley Grove S ubdiv isions (S ection  27). 
Often tim es such tra c k s  ifere observed to  pass through th e  subd iv is ions 
them selves•
Red Fox
Red fox populations have in creased  in  the v a lle y s  of Western 
Montana in  recen t years (Hoffman e t a l .  1969)• S ubd iv ision  land develop­
ment docs not appear to  have stemmed th i s  in crease  in  th e  Lolo a re a .
Red fox s ig n  and s ig h tin g s  were h eav ies t in  th e  B it te r ro o t  bottoms 
as compared to  the  surrounding h i l l s i d e s .  Poxes were most o fte n  seen in  '
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-three a re a s :  the  southwest q u a r te r  of S ec tio n  36 along th e  west s ide  of
the  r iv e r ,  th e  perim eters of Plummer's Slough (S ections 23 and 26), and 
the  s t r i p  of r ip a r ia n  fo re s t  e a s t of th e  B it te r ro o t  R iver in  S ection  23*
In  ad d itio n  to  th ese  th re e  a re a s , foxes were seen on two occasions on the  
h i l l s id e  above the  West View S ubdiv ision  (S ec tio n  27)•
Three re s id e n ts  rep o rted  recen t red  fox p red a tio n  on th e i r  dom estic 
chickens and waterfowl* Five chickens were k i l l e d  a t  a residence in  the  
south  end of th e  Rodeo Ranchette S ubdiv ision  (S ec tio n  25) during th e  sp rin g  
and siunmer of 1974 (Johnson, June 19» 1974* d isc u ss io n ) , and a f lo ck  of 
chickens belonging  to  a rancher who l iv e s  in  th e  n o rth  h a lf  of S ection  3 
was reduced from 120 to  approxim ately 50 in  one y e a r , w ith  much of t h i s  
a t t r i t i o n  blamed on p red a tio n  by red  foxes (Tucker, Mar. 2, 19751 d iscu s­
s io n ) .  A r e t i r e d  d a iry  farm er who l iv e s  on the  e a s te rn  edge of th e  Lolo 
Peak V ista  S ubdivision  (S ection  35) re p o rts  red  fox p red a tio n  on h is  pet 
ducks and geese (VJornath, Jan . 9» 1975* d isc u ss io n ) .
Two fox dens were lo ca te d  during  the  course of th e  s tu d y . One den 
was found in  January of 1975 in  th e  r ip a ria n -sh ru b  h a b ita t  between th e  
Greenwood S ubd iv ision  and Plummer's Slough (S ec tio n  26). I t  i s  suspected  
th a t  th e  fox u t i l i z i n g  th i s  den hunted w aterfow l th a t  fed  and nested  in  
the  nearby slough a re a . A re c e n t ly -k i l le d  domestic duck was found near 
th i s  s i t e  in  September, 1974*
A second den was lo c a ted  between two sm all ponds (g ravel p i t s )  in  
S ec tio n  22 e a s t of Highway 93* These ponds i^ere used by th re e  spec ies  of 
m ig ra tin g  ducks in  the  sp rin g  and f a l l  and by m olting m allards in  th e  l a te  
summer.
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A th i r d  p o ss ib le  den s i t e  was the  s t r i p  of mixed fo re s t  between the 
Lolo Peak V is ta  S ubdiv ision  and th e  B it te r ro o t  R iv er. I  saw up to  four 
foxes in  th e  v ic in i ty  of a sm all k n o ll in  t h i s  a re a  on sev e ra l mornings 
when w alking ro u te  4* One re s id e n t of th i s  a rea  re p o rts  see ing  two foxes 
p lay ing  w ith  h is  n e ig h b o r's  poodle (KcMahan, S ep t. 12, 1973» d isc u ss io n ) .
Beaver
Beaver numbers have d ec lin ed  in  recen t y ears  w ith in  the study a re a . 
Two probable causes of t h i s  d ec lin e  are h a b ita t  lo s s  and both  le g a l and i l ­
le g a l tra p p in g . Lolo Creek and the  B it te r ro o t  R iver, as w ell as numerous 
sloughs in  the  a re a , have been u t i l i z e d  by beavers in  the p a s t .  W ithin th e  
study area, in  recen t years  tra p p in g  has occurren in  bo th  th e  B it te r ro o t  
R iver and in  some of the  ad jacen t sloughs. I  was unable to  determ ine, how­
ev er, whethei* beavers are s t i l l  trapped  in  Lolo Creek w ith in  the  boundaries 
of th e  study a re a .
The sloughs and ponds in  S ec tio n  2 south  of Lolo Creek showed the 
most s ig n  of beaver a c t iv i ty  during  th e  course of th e  s tu d y . An a c tiv e  
beaver lodge was a lso  found in  th e  northw est corner o f S ec tion  2 n o rth  of 
Lolo Creek in  th e  summer o f 1974j and a  beaver was observed swimming in  th e  
r iv e r  in  the  sou theast corner of S ec tio n  33 during  the  same p e rio d . Three 
in a c tiv e  beaver lodges were found in  the  slough in  S ection  36 e a s t of the  
r iv e r  and ap p aren tly  a l l  the  beavers had been trap p eu  out of t h i s  a re a .
B oyle 's Slough contained  sev e ra l beavers p r io r  to  subd iv is ion  
(Hayden, S ep t. 13, 1973» d isc u s s io n ) . With the  development of th e  Lake 
View and Greenwood S ub d iv isio n s , however, much of th e  v e g e ta tio n  around 
D oyle 's Slough was destro y ed , in c lu d in g  th e  a ld e rs ,  cottonwoods, and
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willows u t i l i z e d  by b eav ers . No beavers or f re sh  beaver s ig n  were observed 
in  D oyle's Slough during  th e  course of th e  s tudy .
Ring-necked Pheasants
Pheasants have d ec lin ed  in  numbers on th e  s tudy  a rea  in  recen t 
years as th ey  have in  the  e n t i re  B it te r ro o t  V alley (jan so n , S ep t. 26,
1974, d iscu ss io n ; Burns, Nov. 5j 1973» d isc u ss io n ) . Pheasants p re fe r  a g r i ­
c u ltu ra l  a reas  and high pheasant numbers o ften  occur where g ra in  f ie ld s  are 
in te rsp e rse d  w ith  fo rb s , shrubs and c a t t a i l  cover. Lolo had many acres  of 
such h a b ita t  in  1937 (F igure 4)» O bservation of th e  1964 a-nd 1972 a e r ia l  
photographs, however, shows a  decrease in  the  number of g ra in  f ie ld s  in  the  
study a rea  as w ell as considerab le  drainage and f i l l i n g  of the wet a reas  in
Sections 2, 26, and 35. P redation  by th e  domestic dog and cat has probably
co n trib u ted  to  t h e . demise of th e  pheasant in  th e  Lolo v ic in i ty ,  s ince  home- 
s i t e s  have been s i tu a te d  w ith in  t h e i r  h is to r ic a l  h a b i ta t s .
In  th e  1930s and 1940s i t  was rep o rte d ly  common to  be ab le  to  shoot
o n e 's  l im it  of pheasants w ith in  one or two hours in  sev era l p a r ts  of th e  
study a re a . One a rea  in  p a r t ic u la r  was th e  perim ete rs  of th e  c o rn fie ld  in  
the sou theast q u a r te r  of S ec tion  26. The s i t e  o f t h i s  c o rn f ie ld  i s  now a 
p o rtio n  o f th e  Lake View S u bd iv ision .
Only th re e  pheasant s ig h tin g s  and s ix  crowings were heard during 
the  course of the  study ; a l l  were in  the  B it te r ro o t  V alley  bottom s. Two 
s ig h tin g s , both  hens, and two crowings were made along an i r r ig a t io n  
d itc h  in  S ection  26 im mediately to  th e  west of th e  Greenwood and West 
View S u b d iv isio n s . Four crowings and th e  o th er s ig h tin g  were noted in  
wet meadow and i r r ig a te d  p as tu re  cover types in  S ec tio n  2 south  of Lolo 
Creek.
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In  ad d itio n  to  th ese  pheasant o b serv a tio n s , lo c a l  landow ners' rep o rt 
recen t pheasant s ig h tin g s  in  the  g ra in  and hay f ie ld s  a t  the  base of th e  
B it te r ro o t  Range in  S ections 2 and 3, and along Lolo Creek in  S ec tion  34*
A brood of pheasants was a lso  re p o rte d ly  ra is e d  near a farm stead in  th e  
n o rth east q u a r te r  of S ection  35 during  th e  sp rin g  of 1973 (Murphy, Oct. 7»
19 73 » u isc u s s io n )•
Ducks
Ducks observed w ith in  th e  study a rea  in c lu d e : m allard , blue-w inged
te a l  (Anas d is c o rs ) , cinnamon t e a l  (Anas cyanop teras) , wood ducks ( Aix 
sponsa) , p in ta i l s  (Anas cyanop teras) , widgeons (tlareca am ericana) , buffbe­
heads (Bucephala a lb e o la ) , common mergansers (Mergus m erganser) , and hooded 
mergansers (Lophodytes c u c u lla tu s ) • Duck popu la tions were h ig h est during  
the  sp rin g  and f a l l  m igration  p e rio d s . I  observed broods of m alla rd , b lue­
winged t e a l  and cinnamon t e a l ,  in d ic a tin g  th a t  th ese  sp ec ies  nested  w ith in  
the  study a re a . M allards a lso  w in tered  on th e  study  a re a .
Host re s id e n ts  in terv iew ed  f e l t  th a t  duck popu la tions had decreased 
in  recen t y e a rs , e s p e c ia lly  along Lolo Creek and in  the  marshy a reas  in  
S ections 23 and 26. west of th e  r iv e r .  I  f req u e n tly  observed ducks in  th e
sloughs e a s t of th e  B it te r ro o t  R iver.
S ubdiv isions p la t te d  w ith in  h i s to r ic a l  duck h a b ita t  included : 
Hulliauser (S ec tio n  22), Lolo Peak V is ta  (S ec tio n  35)» Lake View (S ec tio n  
26), and Greenwood (S ec tio n  26). Tables 6 and 7 show th a t  p r io r  to  land  
d istu rbance th ese  four a reas con tained  61 ac res  of wet meadow and 7 acres 
of marsh—slough, fu rth e rm o re , each of these  su b d iv is io n s  i s  lo c a ted  w ith­
in  or ad jacen t to  la rg e r  acreages of wet a rea  (F igures 4 and 6 ) .
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There arc  o th er im portant fa c to rs  a f fe c t in g  duck h a b ita t  in  the  Lolo 
a rea  b esides su b d iv is io n  development. Drainage of th e  marsh—slough and i;et 
meadow cover types in  S ections 2 and 26 (F igure 4) d rie d  up open i^ater a reas 
and many acres  of aq u a tic  v e g e ta tio n , thus d estro y in g  duck h a b i ta t .  At th e  
base of the  B it te r ro o ts  in  S ec tio n  2, however, open w ater and aq u a tic  vege­
t a t io n  were m aintained by th e  flow of excess i r r ig a t io n  w ater from th e  h i l l ­
s id e  above.
Ducks were most o fte n  found in  wet a rea s  th a t  were sep ara ted  from 
s i t e s  of r e s id e n t ia l  development by e i th e r  d is tan ce  or by physica l b a r r ie r s  
such as th e  B it te r ro o t  R iver and s teep  c l i f f s .  On the  eas t side  of the 
r iv e r  major a reas of duck co n cen tra tio n  were the sloughs a t th e  base of th e  
Sapphires in  S ections 22, 23 and 26. Bach of th ese  a reas  was an o ld  r iv e r  
channel, th a t  con tained  s tan d in g  w ater year-round . Each became an ac tiv e  
s ia e  channel of the  B it te r ro o t  R iver during th e  ru n o ff period  in  June of 
1973 and 1974.
The slough a rea  in  S ec tion  36 eas t of the  r iv e r  was u t i l i z e d  by 
ducks and o th er w aterfow l during  a l l  seasons of th e  y e a r . Up to  38 m allards 
were observed u t i l i z i n g  t h i s  a rea  during  th e  w in te r of 1973-74• I*1 f a l l
t h i s  a rea  was f re q u e n tly  hunted by both  the  landowner and h is  g u e s ts , and 
by t r e s p a s s e r s .
The slough a reas  of S ec tions 22 and 23 e a s t of th e  r iv e r  a t t r a c te d  
th e  r ic h e s t  c o l le c t io n  o f ducks observed anywhere on the  s tudy  a re a . Dur­
ing  the  sp rin g  m ig ra tion  of 1974 th i s  a rea  was u t i l i z e d  by m alla rd s , p in ­
t a i l s ,  widgeons, wood ducks, common m ergansers, and hooded m ergansers.
These sloughs were a lso  used by m olting  m allards during  th e  summer o f 1974*
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Major a reas  of duck co n cen tra tio n  west of the  r iv e r  were Plummer's 
Slouch (S ectio n s 23 and 26) and th e  wet areas in  S ec tio n  2 south  of Lolo 
Creek. In  f a l l ,  1974? I  jumped 10 m allards in  an i r r ig a t io n  d itc h  west of 
th e  Ilormon Creek V alley in  th e  northw est q u a r te r  of S ec tio n  4* Two broods 
of blue-winged te a l  and one brood of m allards were observed in  th e  a reas 
of po tho les and sloughs in  S ec tio n  2 south of Lolo Creek during th e  summer
of 1974*
Small groups of ducks ( in c lu d in g  b u fflehead ) were a lso  observed on 
th e  B it te r ro o t  R iv er, e s p e c ia lly  during  th e  m ig ra tion  periods* These 
" r iv e r  ducks" were o ften  seen in  those se c tio n s  of th e  r iv e r  ad jacen t to  
the  1 odeo R anchette (S ectio n  25) and Greenwood S ubdiv isions (S ec tio n  26) 
as w ell as in  th e  more secluded se c tio n s  of th e  r iv e r*
D oyle 's Slough was im portant waterfowl h a b ita t  p r io r  to  land  de­
velopm ent. With su b d iv is io n  p la t t in g ,  however, d e s tru c tio n  pf much of t h i s  
h a b ita t  occurred because of d redging . Few ducks were observed on D oyle's 
Slough during  th e  stu o y . Snow geese ( Chen hyperborea) and w h is tlin g  swans 
( 01or colum bianus) a lso  used Plummer's Slough and D oyle 's Slough in  pre­
v ious y e a rs , but n e ith e r  was observed in  th ese  a reas  during  the  course of 
my study (Hayden, S ep t. 13, 1973, d iscu ss io n ; M ille r , S ep t. 25> 19741 d is ­
cussion) •
Two Lolo re s id e n ts  a t t r a c te d  ducks to  t h e i r  ponds by prov id ing  
g ra in ; ano ther re s id e n t observed th e  su ccessfu l r a i s in g  of a b lue—winged 
te a l  brood in  a sm all slough ad jacen t to  her home.
Canada Geese
Canada geese were observed along the  B it te r ro o t  R iver during  a l l  
seasons of the  y e a r . The a d d itio n  of m igrant geese during  the  sp rin g  and
f a l l  months caused the  observed popu la tion  to  peak a t  between 40 ana 60 
b i rd s .  The estim ated  re s id e n t p o pu la tion  was between 15 and 20 geese.
Geese were rep o rted  to  su c c e ss fu lly  nest on th e  s tudy  a rea  in  recen t y ears  
( IicKahan> S ep t. 12, 1573, d isc u ss io n ) , but none were observed during  th e  
sp rin g  of 1974*
Geese were f req u e n tly  seen on th e  r iv e r  and sandbars ad jacen t to  
th e  Rodeo Ranchette S ubdiv ision  (S ec tio n  25)• A few geese observed in  t h i s  
a rea  appeared somewhat h a b itu a te d  to  jjeople, as they  would allow  one to  ap­
proach w ith in  75 fe e t  befo re  f ly in g .  Geese were a lso  commonly seen in  
Plummer*s Slough and in  th e  sloughs and sandbars i n  S ections 22 and 23 e a s t 
of the  r iv e r .
Moose
Moose h i s to r i c a l ly  frequen ted  th e  r ip a r ia n  h a b i ta ts  in  th e  study 
a rea  but th e re  have been few s ig h tin g s  in  th e  past 20 y e a rs . During the  
mid—1950s a moose was' observed along  Lolo Creek in  S ections 1 and 2, and 
one was seen w ith  a c a l f  (McMahan, S ep t. 12, 1973» d isc u s s io n ) . In  196O 
a moose was seen in  th e  Mormon Creek V alley  (Laing, I-Iar. 7i 1975» d iscu s­
s io n ) .  A moose was a lso  observed in  1971 in  th e  northw est q u a r te r  of Sec­
t io n  36, e a s t of the  r iv e r  (Johnson, June 19, 19741 d isc u s s ip n ) .
S trip e d  Skunk
Skunk or skunk s ig n  ( tr a c k s ,  odor) were encountered in  bo th  the  
B it te r ro o t  V alley  and in  th e  B it te r ro o t  f o o th i l l s  p o rtio n s  of th e  study 
area* Two re s id e n ts  rep o rted  skunk p red a tio n  on dom estic duck eggs and 
another 011 chicken eggs. Skunks may p o ssib ly  have in creased  w ith  subd iv i­
s io n  development due to  th e  presence of a d d itio n a l food so u rces .
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Muskrats
Muskrats were observed in  th e  sloughs throughout th e  B it te r ro o t  
V alley as w ell as in  the  B it te r ro o t  R iv er. D oyle 's Slough was h i s to r ic a l ly  
good muskrat h a b ita t  but w ith  su b d iv is io n  much of t h i s  h a b ita t  was d estroyed . 
One Lolo re s id e n t rep o rted  th a t  m uskrats c rea ted  ho les in  th e  banks of h is  
fishponds (Wornath, Jan . 9? 1974» d isc u s s io n ) . Eleven m uskrats were 
trapped  in  D oyle 's Slough in  1972 (McHatton, Jan . 24, 1974* d isc u ss io n ) .
R ed-Tailed Hawk
A p a ir  of red—t a i l e d  hawks nested  in  the  to p  of a  Douglas f i r  in  
th e  so u th east q u a r te r  of S ection  1 during  th e  summer of 1974* A p a ir  of 
r e d - ta i le d  hawks was a lso  f re q u e n tly  seen in  th e  con iferous fo re s t  a rea  to  
th e  northw est of th e  Rest View S ubd iv ision  (S ec tio n  27)» but a  nest s i t e  
was never d iscovered . Red—ta i l e d  hawks were s ig h te d  in  no o th er p o rtio n s  
of the  s tudy  a re a .
Bald Eagle
On th re e  occasions I  observed a p a ir  of b a ld  eag les  f ly in g  above 
th e  B it te r ro o t  R iver (S ec tio n s  23 and 25) during  th e  w in te r of 1973-74*
Two re s id e n ts  of Rodeo R anchettes (S ec tio n  25) rep o rted  th a t  they  f req u en tly  
saw a p a ir  of eag les ro o s t in  th e  t a l l  cottonwoods d i r e c t ly  across th e  r iv e r  
from the  su b d iv is io n  (s teu erw ald , June 19j 1974? d iscussion? Johnson, June 
19i 1574? d isc u s s io n ) . I t  i s  probable th a t  th ese  eag les  came in to  the  Lolo 
a rea  from the surrounding mountains to  feed on f i s h .  A Lolo re s id e n t who 
liv e d  in  the  southwest q u a r te r  of S ec tio n  23 rep o rted  th a t  in  past y e a rs , 
b a ld  eag les  had harassed  n e s tin g  geese in  t h i s  a rea  (M ichael, Aug. 26, 1974? 
d is c u s s io n ) .
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Common Crow and B lack-B illed. Magpie
Crows and magpies were ‘both abundant and conspicuous in  th e  developed 
as w ell as th e  non-developed p o rtio n s  of th e  s tudy  a re a . During th e  w in ter 
months both  sp ec ies  were f re q u e n tly  observed feed ing  011 c a r r io n . Magpies 
nested  in  hawthron bushes throughout th e  study a re a , o ften  choosing loca­
t io n s  on the  perim eter or w ith in  th e  boundaries of r e s id e n t ia l  su b d iv is io n s , 
hagpie popu la tions appeared to  peak in  th e  Lolo a rea  during  the  w in ter 
months.
Hungarian P a rtr id g e  and Ruffed Grouse
Hungarian p a r tr id g e s  were re le a se d  in  th e  Lolo p o rtio n  of th e  B it­
te r ro o t  V alley in  the  e a r ly  1930s (Hughes, lia r. 2, 1975* d iscu ss io n ; Vic
22k i l l e r ,  S ep t. 25» 1974j d isc u s s io n ) . The t o t a l  popu la tion  of th ese  b ird s  
was low in  th e  Lolo area  p r io r  to  th e  recen t boom in  su b d iv is io n  develop­
ment as w ell as during  th e  period  of t h i s  s tu d y . I  lo ca te d  two coveys of 
Hungarian p a r tr id g e s  w ith in  th e  study  a re a . One was on the h i l l  immed­
ia t e ly  to  the  west of th e  West View S ubdiv ision  (sou th  h a lf  of S ection  27); 
the  o ther was on th e  lower slopes of th e  B it te r ro o t  Mountains in  S ec tio n  3* 
These tv/o coveys con tained  approxim ately 9 b ird s  and 14 b ird s  re sp e c tiv e ly .
Huffed grouse popu la tions have a lso  been very  low w ith in  th e  study 
a rea  in  recen t y e a rs . On only f iv e  occasions d id  I  see ru ffe d  grouse 
during th e  course of th e  s tudy , tw ice in  th e  s e c tio n  of r ip a r ia n  fo re s t  
p a r a l le l in g  th e  r iv e r  in  S ections 26 and 351 tw ice in  th e  Mormon Creek 
d ra inage , and once in  th e  con iferous fo re s t  cover type e a s t of th e  r iv e r .
22IIu sseh l and Howell ( 1969) s ta te d  th a t  th e  Hungarian p a r tr id g e  
were p lan ted  throughout th e  S ta te  of Montana between 1922 and 1926.
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R esidents of Mormon Creek rep o rted  th a t  they  o ccas io n a lly  see grouse in  
r ip a r ia n  and con iferous fo re s t  h a b i ta ts  about Mormon Creek during  the  
summer months.
Great Blue Herons
Great Blue Herons were found in  wet a reas  throughout the  study a rea  
and were observed feed ing  in  the  sloughs th a t  l i e  on th e  perim eters of the 
Greenwood (S ec tio n  26), Lake View (S ec tio n  26), Mulhauser (S ec tio n  22), 
and Lolo Peak V is ta  (S ec tio n  35) S ub d iv isio n s . Herons were a lso  f req u e n tly  
seen along th e  B it te r ro o t  R iv er. Two re s id e n ts  rep o rted  seeing  Great Blue 
Herons prey on f i s h  in  t h e i r  f is h  ponds. At le a s t  two herons overw intered 
w ith in  th e  s tudy  a rea  during 1974*~75»
Lewis1 Woodpecker
Large numbers of Lewis* woodpeckers summered in  the  s t r i p  of 
r ip a r ia n  fo re s t  th a t  p a r a l le l s  th e  B it te r ro o t  R iv er. In  a d d itio n  to  
n e s tin g  in  cottonwood and o th er t r e e s  (u su a lly  dead sn ag s), the  Lewis' 
woodpecker was a lso  observed to  n est in  te le tp h o n e  po les w ith in  both th e  
Rodeo Ranchette and Lake View S u bd iv isions.
E ffe c t of Dogs on W ild life
S everal Lolo landowners rep o rted  incidences of dogs h a ra ss in g  
w h ite - ta ile d  deer and o th e r w ild l i f e  p r io r  to  th e  recen t su b d iv is io n  boom. 
Dogs were observed pursuing  deer in  th e  Andrew's Gulch a rea  (S ec tio n  28) 
as e a r ly  as the mid-1940s (Tucker, lia r. 2, 1975» d iscu ss io n ) and dogs were 
observed chasing  deer in  th e  Mormon Creek drainage in  th e  w in te r of 1953-59 
(Tucker, Mar. 2, 1975j d isc u s s io n ) . Dogs d is ru p ted  pheasant n es ts  in  the
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so u th east corner of S ec tio n  26 p r io r  to  the  development of th e  Lake View 
Subdiv ision  (R ossignol, Oct. 19, 1973j d isc u ss io n ) .
Three landowners a lso  rep o rted  past in s tan ces  of uogs chasing  c a t t l e  
or sheep. In  one in stan ce  th re e  dogs were shot a f t e r  co rnering  a hunch of 
ca lves (R ossignol, Oct. 19, 1973 > d isc u s s io n ) .
During the  course of th e  study I  f req u e n tly  saw free-roam ing dogs 
about th e  Uest View (S ec tio n  27), Vann Ostrand (S ec tio n  34)» and Lolo Peak 
V is ta  (S ec tio n  39) S u bd iv isions. During th e  w in te r of 1972-73> dog tra c k s  
were o ften  seen in  the  snow above th e  West View S ubd iv ision , and on one oc­
casion  a  la rg e  German shepherd was observed in  the  con iferous fo re s t  a rea  
to  th e  n o rth  of West View. In  January , 1974j two dogs were observed feed ing  
on a c a l f  carcass  in  the  northw est q u a r te r  of S ec tion  3 and were follow ed 
back to  the  Vann Ostrand S ubd iv ision . On fou r occasions, dogs were ob­
served in  th e  r ip a r ia n  h a b ita t  imm ediately to  th e  south  of th e  Lolo Peak 
V ista  S ubd iv isio n . In  February, 1972, bark ing  was heard  fo r  about an hour 
in  th e  con iferous fo re s t  west of th e  Mormon Creek S ubd iv ision  (S ec tio n  33) 
and i t  sounded as i f  a  p u rsu it was o ccu rrin g .
Dogs from th e  Lolo Peak V is ta  S ubdiv ision  have been observed 
swimming th e  B it te r ro o t  R iver in  o rder to  chase w h i te - ta i l s  in  th e  range 
and fo re s te d  a reas  e a s t o f th e  r iv e r  (Murphy, Oct. 7» 1973> d isc u s s io n ) .
Dogs from th e  Lolo Peak V is ta  S ubd iv ision  a lso  re p o rte d ly  k i l l e d  two w h ite -  
t a i l s  in  S ection  1 e a s t of th e  r iv e r  during  th e  sp rin g  o f 1973 (McMahan, 
S ep t. 12, 1973, d isc u s s io n ) . Subsequent in v e s tig a tio n  o f t h i s  a rea  in  the  
f a l l  of 1973 le d  to  th e  d iscovery  of one w h i te - ta i l  c a rc a ss .
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In  February, 19741. I  observed a dog d igg ing  up muskrat houses in  th e  
southwest q u a r te r  of S ec tion  38 west of the  r iv e r*  Access to  th e se  houses 
was a v a ila b le  because the  pond was fro zen .
Jim Debore, a warden fo r  the  Montana F ish  and Game Department (who 
happened a lso  to  re s id e  in  Lolo) rep o rted  th a t  he re c e iv e s  frequen t dog 
com plaints from Lolo re s id e n ts  (June 6, 1975» d isc u s s io n ) . Incidences of 
dogs chasing deer are e s p e c ia lly  common in  th e  r ip a r ia n  fo re s t  a rea  between 
th e  Lake View-Greenwood complex and the B it te r ro o t  R iv er. A doe was k i l l e d  
in  t h i s  a rea  during  th e  summer of 1974 (Debore, June 6 , 1975» d isc u ss io n ) .
F ie ld  observation  showed th a t  most Lolo r e s id e n ts  kept t h e i r  dogs 
penned when they  are  not out w ith  them. I  estim ate  th a t  a  maximum of 15 
dogs roamed f re e  of th e  su b d iv is io n  a reas during  th e  day, as I  would o fte n  
encounter the same dogs in  th e  f i e l d .  The number of dogs roaming fre e  a t  
n igh t i s  unknown. Debore (June 6 , 1975» d iscu ss io n ) f e l t  th a t  most deer 
k i l l s  by dogs in  the  Lolo a rea  were made e a r ly  in  th e  morning.
Human Usage o f Areas Adjacent to  S ubdiv isions
Access by r e c r e a t io n is ts  to  th e  p r iv a te  lands ad jacen t to  Lolo sub­
d iv is io n s  was gained from both  o u tside  and w ith in  the  study  a re a . The 
fo re s te d  lands surrounding Lolo a re  owned by th e  U.S. F o rest S e rv ice , the  
S ta te  of Montana, B urling ton  N orthern R a ilro ad , la rg e  p r iv a te  landowners, 
and a few sm all p r iv a te  landow ners. Access to  p r iv a te  lands on th e  h i l l ­
s id es  above th e  B it te r ro o t  and Lolo Creek V alleys i s  o fte n  gained by using  
F orest Service roads and then  c ro ss in g  fences to  get onto p r iv a te ly  owned 
la n d s . In  many in stan ces  such a c ts  rep resen t tre sp a s s  s in ce  th e  owner's 
perm ission to  be 011 such lands was not acq u ired .
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R esid en ts , e s p e c ia lly  c h ild re n , from su b d iv is io n s  w ith in  th e  study 
a rea  were a lso  fre q u en tly  observed on th e  p r iv a te  land  surrounding* th ese  sub­
d iv is io n s . Such occurrences were e s p e c ia lly  common about th e  West View Sub­
d iv is io n  (S ec tio n  27), and in  th e  f ie ld s  and fo re s te d  a rea s  along the 
w estern  bank of th e  B it te r ro o t  R iv er.
People u t i l i z e d  th e  lands surrounding Lolo a rea  su b d iv is io n s  fo r  
many a c t i v i t i e s .  West of the  West View S ubdiv ision  (S ec tio n  27), t r a i l  
b ikes and snowmobiles were f re q u e n tly  observed t r a v e l in g  from th e  subd iv i­
sions onto p r iv a te  lan d . T ra il  b ikes were a lso  observed in  th e  sm all por­
t io n s  of v a lle y  bottom in  S ections 25 and 36, ea s t of th e  r iv e r .
In  th e  f a l l ,  the  slough a rea  in  S ectio n  36 e a s t of the  r iv e r  was 
hunted fo r  w aterfow l by both th e  landowner and h is  g u e s ts , and by t r e s ­
p a s se rs . On th re e  occasions, a rchery  hun ters  were observed hun ting  fo r  
deer in  th e  r ip a r ia n  fo re s t  a reas  ad jo in in g  th e  Lolo Peak V is ta  (S ec tio n  
35)» L arson 's  Lolo T rac ts  (S ec tio n  35)» and Greenwood (S ec tio n  26) Sub­
d iv is io n s .
The B it te r ro o t  R iver was th e  source of considerab le  re c re a tio n a l 
u se , e s p e c ia lly  during  the  summer months. On fo u r occasions, fisherm en 
were observed w alking along th e  bank of th e  r iv e r  n o rth  of th e  Greenwood 
S ubd iv ision . During th e  summer of 1974, a motorboat was observed on th e  
se c tio n  of th e  r iv e r  ad jo in in g  th e  Greenwood S ubd iv isio n . This was an a rea  
in  which geese were a lso  f re q u e n tly  seen .
I  f re q u e n tly  observed r a f t s  and canoes on th e  B it te r ro o t  R iver 
during  th e  sp rin g  and summer months. One stream  bank re s id e n t rep o rted  
counting up to  20 r a f t s  and canoes in  a s in g le  day during  th e  summer of 
1972 (McMahan, S ep t. 12, 1973, d isc u s s io n ) . Geese and duck broods s c a t te r
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when a canoe or r a f t  comes upon them, hut i t  i s  not known how permanent the  
r e s u l t s  of such harassm ent may h e .
C hildren from Lolo Peak V is ta  (S ec tio n  35) and o th er sub d iv is io n s  
wore f re q u en tly  observed p lay ing  and swimming in  Lolo Creek during  th e  sum­
mer months. They were a lso  observed in  the  n o rth e rn  p o rtio n s  of S ec tio n  2 
south of Lolo Creek during  t h i s  same p e rio d , but on only one occasion .
Local landowners rep o rted  in c re a s in g  tre sp a s s  problems in  the  past 
few y e a rs . Among the  s p e c if ic  tre sp a s s  com plaints reg ard in g  th e  re s id e n ts  
of the  study a rea  su b d iv is io n s  were th e  fo llow ing : harassm ent and in  one
in stan ce  the  shoo ting  of sheep and c a t t l e  (Wornath, Jan . 9» 1974» d iscu s­
s io n ) , in c reased  req u ests  fo r  hun ting  and access p r iv i le g e s ,  d is ru p tio n  of 
h ay stack s, i l l e g a l  hun tin g , and p red a tio n  o f w ild l i f e  by dogs and c a ts  be­
longing  to  su b d iv is io n  r e s id e n ts .
CHAPTER VI
DISCUSSION
Problems in  th e  A nalysis
On th e  whole, sp ec ies  d iv e r s i ty  and, fo r  many sp e c ie s , popu la tion  
s iz e s  were a lread y  d ec lin in g  before th e  su b d iv is io n  boom began in  Lolo in  
the  mid-1960s. This f a c t ,  to g e th e r  w ith  a lack  of quan tified , p re -su b d iv is io n  
w ild l ife  d a ta , com plicate th e  ta sk  of sep a ra tin g  out the  s p e c if ic  e f fe c ts  
of r e s id e n t ia l  land development on w ild l i fe  and w i ld l i f e  h a b i ta t .
In  ad d itio n  to a tremendous increase  in  the  number of ac res  devoted 
to  r e s id e n t ia l  use in  th e  past 46 y e a rs , o ther im portant land  use changes 
have a lso  occurred in  the  Lolo a re a . Two of th e  most im portant changes are  
a decrease in  a g r ic u l tu r a l  d iv e r s i ty  and an in crease  in  th e  re c re a tio n a l 
use of the Lolo a rea  by non-Lolo r e s id e n ts .
The in te n s i f ic a t io n  of a g r ic u l tu r a l  land use such as has occurred 
in  Lolo has a  negative impact on the  h a b ita t  o f many sp e c ie s , e s p e c ia lly  
the  h a b ita ts  of upland game b ird s  (Swanson and Yocum 1958» Warbach 19581 
Schumacher 1969)* In  recen t y e a rs , th e  emphasis on hay and beef c a t t l e  
production  has reduced th e  edge e f fe c t  of mixed farm ing th a t  i s  conducive 
to  m ain ta in ing  la rg e ,  d iverse  w i ld l i f e  populations (C aslick  1972). This 
tre n d  away from a g r ic u l tu r a l  h e te ro g en e ity  occurred p r io r  to  as w ell as 
during  th e  period  of ra p id  r e s id e n t ia l  development.
The h a b ita ts  of Hungarian p a r tr id g e s  and ring-necked  pheasants a re  
c lo se ly  t i e d  to  a g r ic u l tu r a l  communities and th e ’decrease in  th e  popu la tion  
s iz e s  of th ese  two species  w ith in  th e  study a rea  appears to  be more th e
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r e s u l t  of th e  a g r ic u l tu r a l  changes th a t  have occurred th an  the  r e s u l t  of 
h a b ita t  lo ss  to  r e s id e n t ia l  developm ents. Swanson and Yocum (1958) poin t 
out th a t  food and cover fo r  these  two spec ies  d ec lin e  w ith  such a g r ic u l tu r a l  
p ra c tic e s  as f i e ld  co n so lid a tio n ! e lim in a tio n  of fence rows, le s s  edge e f­
f e c t ,  and th e  e ra d ic a tio n  of brushy a reas w ith in  farm boundaries; a l l  of 
th ese  have occurred in  Lolo as a g r ic u l tu ra l  land use has in te n s i f ie d .
Other sp ec ies  such as th e  crow and b la c k -b ille d  magpie appear to  be le s s  
a f fe c te d  by such land use changes and may even in crease  in  numbers.
When the  boom in  Lolo subdevelopment began in  1964» Lolo had a lread y  
experienced a s ig n if ic a n t  in c rease  in  th e  number of r e c r e a t io n is ts  u t i l ­
iz in g  the lands both  w ith in  and ad jacen t to  th e  s tudy  a re a . Lolo subd iv i­
sions were p la t te d  in  a reg io n  a lread y  experiencing  th e  many e f fe c ts  of 
in creased  human in h a b ita t io n . The c i ty  of M issoula, upper M ille r Creek, 
and o ther p a r ts  of the Lolo and B it te r ro o t  V alleys were being  developed 
both before  and during  the  Lolo su b d iv is io n  boom. L o lo 's  development m erely 
added to  the  general popu la tion  growth in  t h i s  reg ion  of Western Montana.
During the  1950s and 1960s many new logging  roads were b u i l t  on the  
N ational F o rest lands ad jacen t to  th e  study a re a . These road ing  systems 
are p a r t ic u la r ly  dense on th e  p u b lic  lands in  upper Mormon Creek and in  the 
p o rtio n s  of th e  Graves Creek Range ad jacen t to  th e  s tudy  a re a . Such roads 
v a s tly  improved hun ter and o th e r r e c re a t io n is t  access in to  th ese  a reas  and 
in to  my study  a re a .
The ev er-p resen t f a c to r  of g raz ing  a lso  com plicates th e  ta sk  of 
look ing  s o le ly  a t  the  e f f e c ts  of Lolo su b d iv is io n s . H orses, c a t t l e ,  and 
sheep were grazed in  the s tudy  a rea  and com petition  w ith w ild  ungu la tes 
was c e r ta in ly  occurring  in  those p o rtio n s  of th e  Sapphire Range (S ec tio n  23)
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and the B it te r ro o t  Range (S ec tio n  3) th a t  were Badly overgrazed. In  addi­
t io n  to  such rangelana a re a s , much o f the  r ip a r ia n  u n d ersto ry  in  S ections 
26 and 35 (west of th e  r iv e r )  was a lso  h eav ily  grazed befo re  and during  
th i s  s tudy .
Other m an-related  in flu en ces  on th e  w ild l i fe  in  the  Lolo a rea  in ­
clude such fa c to rs  as in creased  hun ting  p ressu re  on th e  pub lic  ana p r iv a te  
lands surrounding the  study  a re a , the  p r io r  and con tin u a l use of a g r ic u l­
tu r a l  p e s tic id e s  and h e rb ic id e s , and the p r io r  use of Compound 1080 in  
coyote co n tro l (G uffey, Jan . 20, 1975> d isc u s s io n ) .
There i s  a need fo r  fu tu re  s tu d ie s  in  which pre-development base­
l in e  da ta  are  c o lle c te d  on species  d iv e r s i ty ,  popu la tion  s iz e s ,  and h a b ita t  
u t i l i z a t i o n .  Follow ing th e  estab lishm ent of such p re -su b d iv is io n  b a s e lin e s , 
d a ta  on spec ies  d iv e r s i ty ,  h a b ita t  u t i l i z a t i o n  and popu la tion  s iz e s  should 
again  be c o lle c te d  both during  and a f t e r  the  period  of development in  order 
to  measure th e  changes in  th ese  param eters. Such a s tuay  would need to  be 
considerab ly  longer th an  two y e a rs , s ince  su b d iv is io n  development in  ru ra l  
a reas  o fte n  occurs over a number of years and the  a v a ila b le  lo t  s i t e s  are  
slow ly developed.
I  would a lso  suggest l im it in g  the  number of anim als s tu d ied  to  one 
or two spec ies  or to  a group of r e la te d  sp e c ie s . Geis (1973) and Warbach 
0 95 $ )»  f ° r  example, looked la rg e ly  a t p asse rin e  b ird s  in  t h e i r  s tu d ie s  of 
popu la tion  dynamics in  r e la t io n  to  land  use changes. An in ten s iv e  study 
of th e  r e la t io n s h ip  of w h ite - ta ile d  deer to  land  development in  W estern 
Montana, fo r  example, would provide valuab le  in form ation  to  land  use 
p lan n e rs , b io lo g is ts ,  and o th e rs . Such w h i te - ta i l  h a b i ta ts  as r ip a r ia n  
f o re s ts  and o th er bottom lands are  re ce iv in g  heavy su b d iv is io n  p re ssu re s ,
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thus making th i s  species  p a r t ic u la r ly  vu lnerab le  to  h a b ita t  d e te r io ra ­
t io n .
One problem ,w ith the  methods employed in  t h i s  study was th e  em­
phasis  on f ie ld  observation  and landowner in te rv ie w s. Such d a ta  po in t out 
tre n d s  in  h a b ita t  use and popu la tion  s iz e  changes fo r  many sp e c ie s . I  f e e l ,  
however, th a t  so le  re lia n c e  on th ese  methods g ives r e s u l t s  th a t  have a te n ­
dency to  be b iased  in  favor of th e  more n o ticeab le  sp e c ie s . The “rou te
method” u t i l i z e d  showed th e  r e la t iv e  degree of h a b ita t  use fo r  d if fe re n t 
p o rtio n s  of the  study a rea  but g ives incomplete popu la tion  da ta  as many of 
the  species s tu d ied  were e i th e r  p a r t i a l l y  or e n t i r e ly  noctu rnal in  c h a ra c te r . 
A lso, during the  w in ter months, a g re a te r  amount of h a b ita t  use da ta  was 
c o lle c te d  than  during  the  o th er seasons, as animal movements and numbers 
were d isce rn ab le  from fre sh  tra c k s  l e f t  in  the  snow as w ell as from drop­
pings and s ig h tin g s .
B io te lem etric  methods would be a u se fu l to o l in  a s tudy  of w ild l ife  
h a b ita t  use about r e s id e n t ia l  developm ents. The d a ily  and seasonal move­
ments of a sp ec ies  such as th e  w h ite - ta i le d  deer or red  fox could be regu­
l a r ly  p lo tte d  on a topographic map. Such da ta  could be c o lle c te d  a t n igh t
as w ell as during  th e  day. B io te lem e tric  methods would allow  the  in v e s t i ­
g a to r to  a c c u ra te ly  measure the  d is ta n c e s  from r e s id e n t ia l  a reas th a t  th e  
ra d io -c o lla re d  in d iv id u a ls  frequen t and a lso  the  degree of use made of th e  
a v a ila b le  h a b ita ts  in  such a re a s .
W ildlife-Cover R elationships
Cover, to  a g re a te r  ex ten t th an  food or w ate r, i s  the  h a b ita t  re ­
quirement th a t  has been th e  most jeopard ized  as a r e s u l t  of sub d iv is io n
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a c t iv i ty  in  the Lolo a re a . P r io r  to  th e  period  of recen t sub development 
(1957-1971)1 the Lolo a rea  was a matrix, of dense v e g e ta tio n  ( c a t t a i l  marsh, 
f o r e s ts ,  shrubby draws, e t c . ) ,  open a reas  ( a g r ic u l tu r a l  and range land  cover 
ty p es) and w ater (sloughs, r iv e r s ,  and c re e k s ) . W ithin the  m atrix  were 
s t r ip s  of ro ad s, an occasional farm stead , and one sm all c e n tr a l ly  lo c a te d  
a rea  of homes and commercial e s ta b lish m en ts . P r in c ip a l w ild l ife  cover a reas  
were the  s t r i p  of r ip a r ia n  fo re s t  along Lolo Creek and the  B it te r ro o t  R iver, 
f in g e rs  of con iferous fo re s t  w ith in  th e  rangeland , and the  many ac res  of 
c a t t a i l  marsh and wet meadow in  the  v a lle y  bottom s. A g ric u ltu ra l land  p ro - 
v ideu s t r ip s  and patches of cover in  th e  form of fence rows, hay meadows, 
and occiisional g ra in  f i e ld s .  In te rsp e rs io n  among cover types was high 
(F igure 4)» as feed ing  a reas such as s loughs, rangeland , and a g r ic u l tu r a l  
f ie ld s  were o fte n  lin k ed  by a reas of dense cover.
Between 1951 and 1973, 629 acres  of t h i s  m atrix  were d iv ided  and 
converted to  r e s id e n t ia l  p lo ts .  Among th e  cover types lo s t  to  such sub­
d iv is io n s  were 190 acres  of f o r e s ts ,  68 ac res  of m arshes, sloughs and wet
23meadows, and 251 acres  of a g r ic u l tu r a l  lan d . These cover a reas  were 
form erly u t i l i z e d  by a g rea t v a r ie ty  of w ild l i fe  and s a t i s f i e d  such cover 
requirem ents as s h e l te r ,  n e s tin g  and f  aiming s i t e s ,  t r a v e l  lan es  and sanc­
tu a ry  .
In  a d d itio n  to  t h i s  p la t te d  su b d iv is io n  acreage , 591 a d d itio n a l 
ac res  were d iv ided  in to  p a rce ls  le s s  than  20 ac res  in  s iz e  during th e  same 
p e rio d . Lany of th ese  sm all u n p la tte d  p a rc e ls  were u t i l i z e d  as hom esites 
and were lo ca te d  w ith in  im portant cover a reas  (F igures 4 and 6 ) .
23The 14 acres  of i r r ig a te d  p astu re  and 12 ac res  of deciduous fo re s t  
rep laced  by th e  Delaney S ubdiv ision  are not included  in  th ese  t o t a l s .
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Table 8 gives a p a r t ia l  breakdown of spec ies  u t i l i z a t i o n  of the 
v arious cover a reas  in  th e  Lolo v ic in i ty .
Table 8 . Cover a reas  fo r  s e le c te d  w ild l i fe  sp ec ies
Cover Type Species
A g ric u ltu ra l land red  fox , s t r ip e d  skunk, ring-necked
(exclud ing  farm steads) p h easan t, Hungarian p a r tr id g e
Deciduous and mixed fo re s t w h ite - ta i le d  d ee r, b lack  b e a r , coyote, 
red  fox , g rea t b lue heron, red—ta i l e d  
hawk
Coniferous fo re s t e lk , w h ite - ta i le d  deer, b lack  b ea r, 
co y o te , r e d - ta i le d  hawk
Marshes and sloughs beaver, m uskrat, ring-necked  pheasan t, 
ducks, geese, g rea t b lue heron
Wet meadows ring-necked  pheasan t, g rea t b lue heron
More im portant th an  th e  small percen t of the  s tudy  a rea  land  base 
u t i l i z e d  fo r  r e s id e n t ia l  purposes i s  th e  lo c a tio n  of such a re a s . Many sub­
d iv is io n s  tend  to  break up th e  c o n tin u ity  o f la rg e  a reas  of oover and to  
reduce th e  t o t a l  acreage . This low ers the  cover q u a l i t i e s  of such a re a s . 
The V alley Grove S u bd iv ision , fo r  example, i s  lo c a ted  w ith in  a s t r i p  of 
con iferous fo re s t  th a t  b is e c ts  th e  rangeland  on the  lower slopes of the  
Grave Creek Range, w hile f iv e  su b d iv is io n s  in te r ru p t  s t r ip s  o f coniferous 
fo re s t  along w ater courses (F igures 4 and 6 ) .  Such sub d iv is io n s  b is e c t  
s t r ip s  of cover im portant to  w h ite - ta i le d  d ee r, b lack  b e a r , and coyote.
The Lolo Peak V is ta  and Lake View S ubdiv isions to g e th e r  rep laced  
62 acres  of marsh and wet meadow, thus b reak ing  up th e  a v a ila b le  cover fo r  
ducks, herons, m uskrats, and o th e r sp e c ie s . Ten sep ara te  su b d iv is io n s  
were p la t te d  a t  le a s t  p a r t i a l l y  on a g r ic u l tu r a l  land , land  th a t  form erly
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provided cover fo r  -the a lread y  d ec lin in g  populations of pheasants and 
liungar ian  p a rt rid g e  s •
When a su b d iv is io n  breaks up the  c o n tin u ity  of a cover type or sub­
s ta n t i a l l y  d im inishes i t s  s iz e ,  many sp ec ies  u t i l i z i n g  th ese  a reas  are  sub­
je c t  to  g re a te r  harassment by people and th e i r  p e ts ;  th u s , the  u se fu ln ess
24of such a reas as escape cover or sanctuary  i s  d im inished. G enerally  
speaking, the  la rg e r  an a rea  of cover, the  more fre q u e n tly  i t  was used by 
those species  whose cover requirem ents i t  s a t i s f i e d .  The most h eav ily  used 
cover a re a s , however, appeared to  be those reg ions sep ara ted  from re s id e n ­
t i a l  a reas by e i th e r  d is tan ce  or p h y sica l b a r r i e r s .  Such a reas  not only 
supported la rg e r  numbers of anim als but the  d iv e r s i ty  of spec ies  found th e re  
a lso  tended to  be h ig h er.
The s t r i p  of r ip a r ia n  f o r e s t , sloughs and sandbar in  S ections 22 and 
23 e a s t of the  r iv e r  serve as an e x c e lle n t example of a sanctuary  a re a . 
Although lo ca ted  w ith in  o n e-h alf m ile of th re e  la rg e  su b d iv is io n s , t h i s  par­
t i c u l a r  reg io n  was is o la te d  from r e s id e n t ia l  developments by n a tu ra l 
physica l b a r r i e r s .  Species d iv e r s i ty  and abundance was h igh in  t h i s  a re a . 
The species  observed here included  w h ite - ta i le d  deer, coyotes, red  fo x es, 
s tr ip e d  skunks, g rea t blue herons, Lewis1 x^oodpeckers, b la c k -b il le d  magpies, 
Canada geese, and seven spec ies  of ducks. Hooded m ergansers, fu rtherm ore, 
were observed in  no o th er p a r t of the  study a rea  and th e  populations of
p/
''Whenever th e  word "species*1 i s  re fe r r e d  to  in  t h i s  d isc u ss io n , i t  
s h a ll  mean those 28 b ird s  and mammals mentioned in  th e  "R esu lts"  s e c tio n , 
pages 62-79* Sanctuary a reas  are those  cover a reas  where an animal can seek 
s h e l te r  or hide and be fre e  from harassm ent.
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w h ite - ta ile u  deer, Canada geese, Lev/is1 woodpeckers, widgeon, wood ducks, 
and common mergansers were among th e  h ig h est observed during th e  study .
An a rea  of cover, composed of r ip a r ia n  f o r e s t ,  m arsh-slough, and wet 
meadow, was lo ca ted  approxim ately one-fou rth  m ile to  th e  south of the  Rodeo 
Ranchette S ubdiv ision  (S ec tio n  25). Except fo r  a d i r t  road connecting th i s  
reg io n  w ith Rodeo R anchettes, i t  was as p ro tec ted  from re s id e n t ia l  develop­
ment as was the  p rev io u sly  describ ed  sanctuary  a rea  to  the  no rth  of the 
same su b d iv is io n . Species d iv e r s i ty  was co nsiderab ly  lower h e re , however, 
and only th e  observed m allard , p in ta i l  and g rea t b lue heron populations were 
as la rg e  as the popu la tion  of th ese  sp ec ies  u t i l i z i n g  th e  sanctuary  a rea  to  
the  n o rth .
The reason  fo r  th e  c o n tra s t in  both spec ies  numbers and d iv e r s i ty  
between th ese  two reg ions appears to  be the  d iffe re n c e s  in  access to  the  
Rodeo Ranchette S ubd iv ision  and, to  a le s s e r  e x te n t,  th e  d iffe ren ce s  in  d is ­
tance from the  su b d iv is io n  a re a . H unters, c h ild re n  and dogs were observed 
in  the  a rea  south of th e  su b d iv is io n ; none were observed to  th e  n o rth . 
S im ila r ly , b eav ers , coyo tes , and red  foxes have re c e n tly  been trapped  in  
th e  sou thern  area  but not in  th e  sanctuary  to  th e  n o r th .
W h ite -ta iled  deer u t i l i z e d  the  patch of r ip a r ia n  fo re s t  in  the  
southwest q u a r te r  of S ec tio n  36 (e a s t  of th e  r iv e r )  more o fte n  th an  th ey  
d id  th e  patch of r ip a r ia n  fo re s t  of approxim ately th e  same s iz e  on the 
northw est q u a r te r  of S ec tio n  36 (F igu res 4 and 6 ) .  The reason  appears 
to  be th a t  the former a re a  i s  lo ca ted  a g re a te r  d is tan ce  from the  Rodeo 
Ranchette S ubdiv ision  and hence deer u t i l i z i n g  th i s  a rea  are  le s s  su b jec t 
to  such harassm ents as f re e  roaming dogs and human re c re a tio n a l u se .
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S im ila r d iffe re n c e s  in  sp ec ies  numbers and sp ec ies  d iv e r s i ty  were 
noted among cover areas lo c a te d  in  th e  B it te r ro o t  V alley  to  the west of the  
r iv e r .  Cover a reas  had few n a tu ra l b a r r ie r s  to  sep a ra te  them from re s id en ­
t i a l  developments and d is tan ce  from such developments appeared to  be the 
most im portant co n s id e ra tio n  in  determ ining the  degree of use of a p a r t ic ­
u la r  a re a .
The frecxuency of w hite—t a i l e d  deer, m allard  and muskrat s ig h tin g s  
was considerab ly  h igher in  those cover a reas  northw est of th e  Lake View- 
Greenwood complex (S ectio n  26) th an  in  th e  s t r i p  of r ip a r ia n  fo re s t  im­
m ediately  to  th e  west and eas t of t h i s  la rg e  r e s id e n t ia l  a re a . S im ila rly , 
Plummer^ Slough and the slough a reas in  th e  n o rth e rn  p a rt of S ec tio n  22 
were u t i l i z e d  to  a g re a te r  ex ten t by m allards and o th e r ducks th an  was the  
slough bo rdering  the  Lake View and Greenwood S u b d iv is io n s .
Other cover a reas  u t i l i z e d  as sanctuary  are  th e  con iferous fo re s ts  
th a t  beg in  on th e  e a s te rn  and w estern  perim eters of th e  study a re a , and the  
m arshes, sloughs and wet meadows in  S ection  2 south  of Lolo Creek. The 
l a t t e r  of th ese  two a reas c o n s is ts  of a s e r ie s  of sm all openings sep ara ted  
by e re c t and f a l le n  t r e e s ,  th ic k  groves of a ld e r ,  willow and r iv e r  b irc h , 
pockets o f s tand ing  w ater, and numerous sloughs (F igure 4)» Although le s s  
than  one-fourtli mile from th e  Lolo Peak V ista  S ubdiv ision  (S ec tio n  3 5 ) i 
t h i s  reg ion  functioned  as a brood a rea  fo r  ducks and a fawning s i t e  fo r  
w h ite - ta ile d  d ee r. Only in fre q u e n tly  d id  I  observe o th e r people or dogs 
in  t h i s  a re a , as the  com bination of th ic k  brush and w ater a reas  (F igure 4) 
made i t  d i f f i c u l t  to  p e n e tra te .
Kany sanctuary  a reas  are d im inish ing  in  s iz e  as a r e s u l t  of land  
development. There are  a lso  fewer sanctuary  a reas  today  th an  befo re  th e
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recen t "boom in  subdevelopment, In  many c a s e s , although th e  cover making up 
former sanctuary  a reas  rem ains, th e  is o la te d  or p ro te c ted  q u a l i t ie s  of such 
a reas are now destro y ed . These a reas  are no longer s a t i s f a c to ry  sa n c tu a rie s  
fo r  such sp ecies  as v /h ite - ta i le d  deer and w ild  ducks j hence, th e  degree of 
use has d ec lin ed .
R ip arian  f o r e s t ,  backwater a re a s , hay meadows, and marshland a l l  
occur in  la rg e  acreages west of th e  r iv e r  (F igure 4)* Yet, more abundant 
populations of geese, ducks, and w h ite - ta i le d  deer a re  found in  such bo t­
tomland a reas  e a s t of the r iv e r .  Three r e la te d  reasons fo r  t h i s  observa­
t io n  a re :  (1) land  ownership p a rc e ls  a re  la rg e r  and tend  to  be more in ta c t
on the  ea s t s ide  (F igure 6 ) ,  (2) r e s id e n t ia l  development i s  lo c a te d  in  only 
one a rea  on the  e a s t s ide  (S ec tio n  25) w hile th ey  are  lo c a te d  in  numerous 
a reas  on th e  west s ide (S ec tio n s  26, 27, and 35) (F igure 6 ) ,  and (3) human 
and pet popu la tions were considerab ly  lower on th e  e a s t s ide  because o f the  
low housing d en s ity  and more r e s t r i c t e d  access .
On th e  h i l l s id e s  next to  th e  th re e  f o o th i l l  sub d iv is io n s  e lk  and 
w h ite - ta ile d  deer u t i l i z e d  the  s t r ip s  of con iferous fo re s t  as t r a v e l  cor­
r id o rs  (G ill  and Bonnet 1973) as w ell as sanctuary  a re a s . W h ite - ta iled  
d ee r, fo r  example, fed  in  th e  a l f a l f a  f ie ld s  lo ca ted  a t the  base of th e  
mountains in  S ec tio n  22, and a lso  w ith in  th e  Rodeo Ranchette S ubdiv ision  
(S ec tio n  25). Elk o ccas io n a lly  fed  on range g rasses  in  S ections 21 and 22 
and on haystacks in  S ec tio n  22. During such feed ing  periods both  sp ec ies  
passed through or very  c lo se  to  housing developm ents. T racks, fe c e s , and 
in  th e  case of w h i te - ta i l s ,  s ig h tin g s , were found, however, to  be concen­
t r a te d  in  th e  wooded draws c lose  to  such su b d iv is io n s . This in d ic a te s  th a t 
deer and e lk  used such draws as t r a v e l  co rrid o rs  between low e le v a tio n
94
feed ing  s i t e s  ad jacen t to  th e  r e s id e n t ia l  a reas  and th e  v as t con iferous fo re s t  
a reas  a t h igher a l t i t u d e s .
The d en s ity  of hom esites la rg e ly  determ ines th e  amount o f food, 
v /ater, and cover rem aining w ith in  r e s id e n t ia l  developm ents, and t h i s  a f ­
fe c te d  the  a b i l i t y  of many w ild l i fe  species  to  u t i l i z e  such a re a s . Many 
g rad atio n s of development in te n s i ty  e x is t  in  th e  Lolo a rea  (F igure 6 ) .  A 
comparison of the  upper Mormon Creek a rea  (w ith  th re e  homes in  th e  v a lle y  
proper) to  th e  more densely  s e t t l e d  Lake View and Hughes S ubdiv isions (w ith  
up to  four homes per ac re ) serves as a good case in  p o in t, as th ey  rep re ­
sen t th e  two extremes of r e s id e n t ia l  housing d e n s ity .
I t  should be po in ted  out th a t  although the upper Mormon Creek a rea  
i s  now p rim arily  r e s id e n t ia l  in  u se , th e  acreage s ix e s  of th e  th re e  Mormon 
Creek ownership p a rce ls  w ith in  th e  study a re a  are  approxim ately 9» 25, and 
97 a c re s . The upper Mormon Creek a rea  i s  not a p la t te d  su b d iv is io n  com­
posed of numerous sm all lo t s  but in s te a d  rep re sen ts  th e  d iv is io n  of a 
former a g r ic u l tu r a l  a rea  among th re e  new owners (F igures 4j 5> ancL £)•
W h ite -ta iled  deer and ru ffe d  grouse are  fre q u e n tly  seen w ith in  the 
Mormon Creek V alley as w ell as in  th e  non-developed range ana fo re s te d  re ­
gions surrounding t h i s  a re a . In  a d d itio n , e lk  and b lack  bear a lso  are oc­
c a s io n a lly  seen w ith in  th e  v a lle y  during  the  l a te  summer to  w in te r p e rio d . 
W ild life  use of th e  Mormon Creek a rea  may have in c reased  as a r e s u l t  of the  
g re a te r  amount of food and w ater a v a i la b le ,  r e s u l t in g  from th e  change in  
land  u se . Two of the  new owners have b u i l t  f i s h  ponds and rep o rt th a t  g rea t 
b lue herons have subsequently  been a t t r a c te d  to  th e  v a lle y . A lso, th e  
v a lle y  f lo o r ,  once h eav ily  grazed , now con ta ins lu sh  a l f a l f a  and l ig h t ly  
grazed p a s tu re s .
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Com paratively l i t t l e  food, w ater and cover remained w ith in  the  con­
f in e s  of the  Lake View (S ec tio n  26) and Hughes developments (S ec tio n  35) 
fo llow ing  home c o n s tru c tio n . Home s i t e s  a re  so dense th a t  th e re  i s  v i r t u a l ly  
no h a b ita t  rem aining fo r  such spec ies  as w h ite - ta i le d  deer, pheasan ts, 
m uskrats and w ild  ducks. However, these  sp ec ies  s t i l l  e x is t  in  sm all 
numbers in  th e  undeveloped lands ad jacen t to  th ese  su b d iv is io n s . The re ­
la t io n s h ip  of h a b ita t  to  housing d en s ity  found in  comparing upper Mormon 
Creek w ith  th e  Lake View and Hughes developments agrees w ith  th e  fin d in g s  
of Gerstung (1970) and C aslick  (1972).
W ild life  A daptation to  S ubd iv ision  Land Development
C onsiderable d iffe re n c e s  in  th e  a b i l i t y  to  l iv e  in  c lo se  proxim ity  
to  ru ra l  r e s id e n t ia l  a reas  were found among th e  spec ies  considered  in  t h i s  
s tu d y . With th e  excep tion  of th e  medium-sized carn iv o res  (G ill  and Bonnet 
1973); th e  av ian  sp ec ies  l iv in g  in  the  Lolo a rea  d isp lay ed  a g re a te r  a b i l i t y  
to  adapt to  h a b ita t  changes caused by land  development than  d id  t e r r e s t r i a l  
an im als. Such d i f f e r e n t ia l  a b i l i t i e s  to  adapt have a lso  been d iscussed  by 
Larson (1972), F ig ley  and Vanduff (1973)* and Howard (1973)*
The popu la tions of coyotes, red  fo x es, s tr ip e d  skunks, crows, 
b la c k -b il le d  magpies, and Lewis* woodpeckers have a l l  remained about th e  
same or have in creased  in  number during  th e  period  of subdevelopment, w hile 
those  of w h ite - ta ile d  d ee r, b eav ers , m uskrats, m a lla rd s , blue-w inged t e a l ,  
and cinnamon t e a l  appear to  have d ec lin ed . I t  should be r e s ta te d  th a t  th e  
popu la tion  f lu c tu a tio n s  fo r  each of th ese  sp ec ies  were a lso  a f fe c te d  by 
o th er land  use changes in  th e  Lolo a rea  in  a d d itio n  to  su b d iv is io n  develop­
ment. However, s u f f ic ie n t  h i s to r i c a l  in form ation  and f i e ld  observations
le d  me -to b e liev e  th a t  such popu la tions were a f fe c te d  by su b d iv is io n s  in  the  
manners ju s t  s p e c if ie d ,
Loose, Hungarian p a r tr id g e , and pheasant popu la tions were a lread y  
d ec lin in g  p r io r  to  the p la t t in g  of the  f i r s t  recen t Lolo su b d iv is io n  in  
1957. The d ec lin es  in  th e  popu la tions of th ese  sp e c ie s , however, appear 
to  have been a c c e le ra te d  as a r e s u l t  of the  a d d itio n a l h a b ita t  d e te r io ra ­
t io n  caused by r e s id e n t ia l  land developm ents.
In s u f f ic ie n t  in form ation  was found to  determ ine whether sub d iv is io n  
development in  the  study a rea  depressed the  popu la tions of b lack  b ea rs , 
b a ld  e a g le s , Canada geese, r e d - ta i le d  hawks, g rea t b lue herons and ru ffe d  
grouse. Great blue herons and ru ffe d  grouse h a b i ta ts  were considerab ly  re ­
duced in  t o t a l  acreage by subdevelopments, however, which in d ic a te s  th a t  
perhaps the ca rry in g  cap ac ity  fo r  th e se  spec ies  was low ered. Both spec ies  
su ffe re d  th e  lo ss  of feed ing  a reas  and p o te n tia l  ro o s tin g  s i t e s .  Each 
species  was observed in  th e  r ip a r ia n  fo re s t  a reas  on th e  edges of subd iv i­
s io n ; y e t ,  the  heron popu la tions in  such a reas  were co nsiderab ly  la r g e r ,  
in d ic a tin g  th a t  perhaps ru ffe d  grouse were more su sc e p tib le  to  p red a tio n  
by dogs and c a ts .
Two hundred and th i r ty - e ig h t  ac re s  of e lk  w in te r range were de­
veloped in to  r e s id e n t ia l  su b d iv is io n s  by th e  summer of 1973• These 238 
acres  have been lo s t  and w il l  l ik e ly  never be regained  as w in te r h a b ita t  
fo r  e lk .
Elk usage of th e  w in te r range im mediately ad jacen t to  th ese  sub­
d iv ided  w in te r range a reas  has d ec lin ed  in  th e  p as t 10 y e a rs . Such a drop 
in  usage, however, i s  f e l t  to  be caused la rg e ly  by in c reased  hun ting  and 
re c re a tio n a l  p ressu res  brought about by improved access to  land  ou tside
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th e  study a rea  and by o th e r r e s id e n t ia l  developments w ith in  w in ter range a reas 
near Lolo.
The group of e lk  s t i l l  u t i l i z i n g  th e  rangelands ad jacen t to  th e  West 
View and V alley  Grove S ubdiv isions (S ectio n  27) were more f re q u e n tly  ob­
served during  periods of w in te r s t r e s s .  During such in te rv a ls  e lk  were 
observed w ith in  o n e-h a lf m ile of th ese  su b d iv is io n s . A pparently deep snow 
or extrem ely co la  weather fo rced  th ese  e lk  to  seek th e  food (h ay stack s , 
exposed g rasses)  and le s s  extreme therm al co n d itio n s found c lose  to  th ese  
two housing developm ents.
Those spec ies  th a t  have to le r a te d  r e s id e n t ia l  encroachm ents. in to  
t h e i r  h a b i ta ts  a re  sometimes considered  p e s ts  by the  su b d iv is io n  r e s id e n ts .  
Coyotes, fo x es, and skunks were considered  by many as u n d esirab le  because 
of t h e i r  tendency to  prey on sheep, p o u ltry , ducks (dom estic and w ild) and 
b i r d s 1 eggs.
Red foxes denned on th e  p e r ip h e rie s  of the  subdivided a reas where 
adequate escape cover was p re se n t, w hile coyotes appeared to  e n te r  sub­
d iv ided  a reas u s in g  c o rrid o rs  of undeveloped land in  th e  manner d escribed  
by G ill  (G ill  and Bonnet 1973)*
Muskrats and g rea t blue herons -were sometimes considered  u n d es irab le  
when they  u t i l i z e d  f is h  ponds w ith in  th e  su b d iv is io n s . Muskrats under­
mined th e  banks and levees around such ponds, w hile herons were observed 
feed ing  on th e  p lan ted  f i s h .  Such f i s h  ponds were lo c a te d  on th e  p e rip h ery  
of low—d e n s ity  su b d iv is io n  a reas  where access to  escape cover was re a d ily  
a v a i la b le .
Ducks su ffe re d  considerab le  h a b ita t  d e s tru c tio n  in  th e  Lolo a rea  
because of w etland drainage and th e  dredging or f i l l i n g  of slough a re a s .
I-Ial la rd s ,  however, a t  le a s t  p a r t i a l l y  compensated fo r  such h a h ita t  reduc­
t io n s  by u t i l i z i n g  is o la te d  i r r ig a t io n  d itch es  and w a te r - f i l le d  gravel p i t s  
as sanctuary  a r e a s . S im ila r ly , the  Lev/is1 woodpecker compensated fo r  the  
lo ss  of t a l l  cottonwood snags in  th e  B it te r ro o t  V alley  r ip a r ia n  fo re s ts  by 
n e s tin g  in  su b d iv is io n  a rea  telephone p o les .
W ild life  H ab ita t Loss Continues
Land su b d iv is io n  in  Lolo has g re a tly  a c c e le ra te d  in  recen t y ea rs ; 
ye t in  1973j p la t te d  sub d iv is io n s  amounted to  only 6*7 percent of the  study 
a rea  while the t o t a l  acreage d iv ided  in to  p a rce ls  sm aller than  20 acres 
rep resen ted  only 12.S' p e rc en t. Prom the  s tandpo in t of t o t a l  land  a re a , th e  
study area, i s  s t i l l  dominated by a g r ic u l tu r a l  and rangeland  u se s . The 13 
sub d iv is io n s  and o ther densely  populated  r e s id e n t ia l  a re a s , however, appear 
to  have an a f fe c t  th a t  extends f a r  beyond th e  o u te r  edges of th e  r e s id e n t ia l  
b o u ndaries•
D espite tre sp a s s  lav/s, barbed wire fen ces , and sometimes h o s t i le  
landowners, in c rea s in g  numbers of r e c r e a t io n i s t s , c h ild re n , and free-roam ing 
dogs are now found on the  lands ad jacen t to  land  developm ents. In  those  
a reas  not p ro te c ted  by n a tu ra l b a r r ie r s ,  harassment of such species  as th e  
w h ite - ta i le d  d ee r, pheasan ts, m uskrats, beav ers, and ducks has in c reased .
The a v a ila b le  h a b ita t  fo r  th ese  sp ec ies  i s  a lread y  in  le s s  th an  optimum 
co n d itio n  cis a r e s u l t  of th e  lo s s  of h a b ita t  due to  land  development. With 
more people and dogs moving through th ese  a re a s , th e  rem aining h a b ita t  i s  
made even le s s  d e s ira b le  as p o te n tia l  escape cover, t r a v e l  la n e s , or as 
fawning and n e s tin g  s i t e s .
Incidences of dogs chasing , k i l l i n g ,  or o therw ise h a ra ss in g  w ild­
l i f e  were observed in  Lolo p r io r  to  th e  recen t period  of rap id  sub d iv is io n
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development. As th e  Lolo popu la tion  has grown, however, so have th e  in ­
cidences of such harassm ent. The sp ec ies  most o fte n  mentioned as "being th e  
prey of dogs in  Lolo are  w h ite - ta i le d  deer, and to  a le s s e r  ex ten t ducks, 
pheasan ts, and m uskrats.
The con tin u a l presence of free-roam ing dogs such as those found 
around many Lolo r e s id e n t ia l  a reas  may perm anently d isp lace  p o rtio n s  of th e  
lo c a l deer popu lation  from th e i r  home range. This r a is e s  th e  chance of 
deer deaths due to  n a tu ra l as w ell as u n n a tu ra l causes because deer are  
being  fo rced  to  in h a b it u n fam ilia r  t e r r i t o r y .  I t  i s  im portant to  note th a t  
in  th e  deor-dog re la t io n s h ip  s tu d ie s  of Perry  e t a l .  (1971) and C orbett e t 
a l .  ( 1971)> ‘th e i r  re search  was conducted in  a reas where the  h a b ita t  of deer 
was not being  s e r io u s ly  degraded o th er than  by free-roam ing  dogs. In  th e  
Lolo a re a , however, many su b d iv is io n s  are  lo c a ted  w ith in  w h i te - ta i l  summer 
and w in ter ran g es. The deer form erly  in h a b itin g  th ese  ranges are  a t  le a s t  
p a r t i a l ly  d isp laced  to  ad jacen t and o f te n  h ig h er e le v a tio n s  of m arginal 
h a b i t a t •
H ab ita t d e te r io ra t io n  in  th e  Lolo a rea  and th e  r e s u l ta n t  d ec lin e  in
25many w ild l i fe  popu la tions w il l  continue as th e  Lolo popu la tion  grows.
Another su b d iv is io n  was p la t te d  in  1974 th a t  w il l  p lace homes on th e  s t r e tc h  
of rangeland  form ing the  w estern  boundary of th e  Mormon Creek V alley . A lso, 
new su b d iv is io n s  are proposed fo r  th e  ea s t s id e  of Doyle*s Slough and on 
the  m ountainside a d jo in in g  th e  w estern  edge of th e  VJest View S ubdiv ision  
(S ec tio n  27). These new su b d iv is io n s  w il l  sh rin k  th e  a lread y  lim ite d  cover
2F'■''The M issoula Planning Board estim ated  the  Lolo a rea  popu la tion  w il l  
reach 7>000 by 1990 (re v ise d  estim ate  given by th e  P lanning Board a t a Lolo 
town m eeting, September 23, 1973). The estim ated  popu la tion  of Lolo in  1973 
was approxim ately 2,000 (M issoula P lanning Board 1973)*
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and sanctuary  a reas  to  an even g re a te r  e x te n t , and w il l  f u r th e r  break up 
the  c o n tin u ity  of t r a v e l  c o rr id o rs  and the  in te rs p e rs io n  between the  various 
cover ty p e s .
Unless subdevelopment i s  stopped or co nsiderab ly  abated  w ith in  the  
Lolo a re a , the populations of e lk ,  w h ite - ta i le d  deer and w ild  ducks w ill  
continue to  decrease . 3ven th e  more to le ra n t  sp ec ies  such as g rea t blue 
herons, red  foxes, and coyotes w il l  a lso  begin  to  dec lin e  as Lolo becomes 
more u rban ized  and the  rem aining h a b i ta ts  fo r  th ese  spec ies  become so de­
te r io r a te d  th a t  such spec ies  a re  fo rced  to  l iv e  elsew here.
CHAPTER V II
MANAGEMENT SUGGESTIONS
U ild l ife  h a b ita t  i s  b e t te r  conserved by planning  a few la rg e  
sub d iv is io n s  surrounded by ex tensive  undeveloped land than  by 
p lanning  many sm all sub d iv is io n s  surrounded by sm aller a reas 
of undeveloped lan d . The la rg e r  an a rea  of undeveloped lan d ,
the g re a te r  th e  p o s s ib i l i ty  th a t  i t  w il l  be u t i l i s e d  as
san c tu ary , feed ing  s i t e s ,  or o th er b a s ic  requirem ents of the  
h a b ita t  fo r  a v a r ie ty  of sp e c ie s .
N atural b a r r ie r s  such as s teep  slopes or r iv e r s  should remain
in ta c t  in  order to  r e s t r i c t  access between housing developments 
and non-subdivided lan d .
S tr ip s  of dense cover w ith in  a reas  undergoing su b d iv is io n  
( i . e . ,  con iferous f o r e s ts ,  c a t t a i l - l i n e d  sloughs) should not 
be developed. Such a reas  provide t ra v e l  lanes and escape ro u te s  
fo r  numerous w ild l i fe  sp e c ie s , th u s  a llow ing  anim als to  move 
between developed and non-developed a re a s .
Laws should be enacted  which penalize  the  owners of f re e -  
roaming dogs. Subdiv ision  homeowners* a s so c ia tio n s  o f te n  re ­
q u ire  th a t  a l l  buyers of such lo t s  s ig n  a se t of p ro te c tiv e  
covenants. Covenants making i t  i l l e g a l  to  allow  one*s dog to  
roam fre e  are  r a re ly  en fo rced , however. Lav/s aimed a t  pre­
v en tin g  th e  chasing , k i l l i n g ,  or o th er harassm ent of w ild  
anim als should be r ig o ro u s ly  en fo rced .
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5* In  review ing su b d iv is io n  p la ts  according to  th e  Montana Subdivi­
sio n  and P la t t in g  Act (Choate and Wertz 1947b) county commis­
s io n ers  should req u ire  changes in  th e  p la t te d  housing d en s ity  
or in  the  lo c a tio n  of subd iv isions in  order to  le sse n  th e  im- 
pariment of im portant h a b ita t  a re a s ,
6 . Owners of ru ra l  hom esites should be informed as to  how th ey  
might enhance w ild l i fe  h a b ita t  w ith in  th e i r  p ro p e rty . V fild life  
b io lo g is ts  or county ex tension  ag en ts , fo r  example, might be 
given the job of inform ing ru ra l  re s id e n ts  about such th in g s
as ways to  reduce dog and ca t p red a tio n  on w i ld l i f e ,  why not 
to  handle baby anim als, or landscape p lan tin g s  fo r  b ird s .
7. Owners of bona f id e  farm land should be s tro n g ly  encouraged to  
place t h e i r  p roperty  in  Mgreenbelt s ta tu s ,* ' as th is  would help  
prevent fu tu re  in c reases  in  th e i r  p roperty  tax es  caused by the  
r e s id e n t ia l  development of o th er nearby p ro p e r t ie s .  Market 
values of farm land in  an a rea  undergoing su b d iv is io n  are  o fte n  
in f la te d  beyond th e i r  worth as a g r ic u l tu r a l  lan d . I f  these 
lands are  a lso  taxed  a t  a value r e f le c t in g  th e i r  p o te n tia l  non- 
a g r ic u l tu r a l  u sag e , th e  eventual sa le  and subsequent su b d iv is io n  
of such lands i s  much more l ik e ly .
8 . In  a d d itio n  to  g re e n b e lt , o ther means of p re fe r e n t ia l  ta x a tio n  
such as co nservation  easements and the  d es ig n a tio n  of " n a tu ra l 
a reas"  should be u t i l i z e d  as methods fo r  p reven ting  the  sub­
d iv is io n  of im portant w ild l i fe  h a b i ta t .
Flood p la in  zoning should be enforced  to  prevent th e  subdevelop­
ment of r ip a r ia n  f o r e s t s ,  sloughs, marshes and o ther v a lle y  
bottom a re a s .
CHAPTER V I I I
SUMMARY
The o b jec tiv es  of th i s  study w ere: (1) to  determ ine the  average
lo ss  of w ild l ife  'h ab ita t in  a c le a r ly  defined  a rea  th a t  has both  e x is t in g  
and proposed r e s id e n t ia l  su b d iv is io n s  w ith in  i t s  boundaries, (2) to  de­
term ine the  a l t e r a t io n  in  the  q u a li ty  of th e  w ild l i fe  h a b ita t  when homes 
were b u i l t  w ith in  such h a b i ta t ,  (3) to  determ ine the  changes in  w ild l ife  
use of h a b ita ts  ad jacen t to  r e s id e n t ia l  subd iv is ions as a r e s u l t  of the  in ­
creased  human and hum an-related a c t i v i t i e s  in  th ese  a re a s , and (4) to  
suggest methods fo r  le sse n in g  th e  d e trim en ta l impacts of r u ra l  su b d iv is ions 
upon e x is t in g  w ild l ife  and w ild l i fe  h a b i ta t s .
The study area  was lo ca te d  in  th e  B it te r ro o t  V alley , 11 m iles south  
of M issoula, Montana, in  the  v ic in i ty  of the  town of Lolo. The study a rea  
was 10,189 acres  in  s iz e  and in  1973 contained  approxim ately 2,000 r e s id e n ts .  
The 24 p la t te d  su b d iv is ions w ith in  th e  study a rea  amounted to  6 .4  percent 
of the t o t a l  acreage.
N on-field  re search  methods inc luded : p rep a ra tio n  of ownership
maps fo r  p re -su b d iv is io n  and c u rren t p e rio d s; p re p a ra tio n  of a  land  use 
map fo r  th e  p re -su b d iv is io n  tim e p e rio d ; id e n t i f ic a t io n  of cover types on 
a e r ia l  photographs fo r  p re -su b d iv is io n , during su b d iv is io n , and cu rren t 
p e rio d s; and measurement of cover types destroyed or a l te r e d  by su b d iv is io n  
development. Ownership maps showed where su b d iv is io n  and o th e r r e s id e n t ia l  
development was occurring  and th e  magnitude of such development in  r e la t io n  
to  th e  s iz e  of ad jacen t undeveloped a re a s . The p re -su b d iv is io n  land  use
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map provided a re fe ren ce  source fo r  th e  lo c a tio n  and ju x ta p o s itio n  of w ild­
l i f e  h a b i ta t s .  Cover types destroyed  or a l te r e d  by su b d iv is io n  development 
were measured in  one of two ways: (1) where th e  former cover type w ith in
the  boundaries of a su b d iv is io n  was uniform , the  t o t a l  acreage fo r  th e  sub­
d iv is io n  equaled the  number of ac res  of th e  cover type rep laced , (2) where 
more than  one cover type form erly  occupied th e  s i t e  of a su b d iv is io n , a 
p o la r  p lan im eter was used to  measure acreage of each cover type rep laced .
F ie ld  research  methods co n s is ted  of bo th  observations and in te r ­
view s. O bservations included : th e  lo c a tio n s  of w ild l i fe  and w ild l ife
h a b i ta t ,  th e  presence of dogs and o th e r dom estic anim als in  th ese  a re a s , 
and human use of areas ad jacen t t6  th e  r e s id e n t ia l  s i t e s .  In terv iew s were 
conducted w ith  both study  a rea  re s id e n ts  and w ith  p ro fe ss io n a l w ild l i fe  
b io lo g is t s .  In terv iew s y ie ld ed  in form ation  concerning land  use changes, 
changes in  w ild l ife  numbers and d iv e r s i ty ,  seasonal h a b i ta ts  of th e  various 
w ild l ife  sp e c ie s , and past evidence of w ild l ife  harassm ent.
The acreage re p re se n tin g  ownership p a rc e ls  le s s  th e  20 acres  in  
s iz e  increased  by approxim ately 1220 acres  between 1537 and 1973* F ie ld  
observations show th a t  most p a rc e ls  in  th i s  s iz e  category  are  used fo r  
e i th e r  r e s id e n t ia l  or commercial purposes.
Two hundred and s ix ty - f iv e  acres  of a g r ic u l tu r a l  lan d , 213 acres  
of rangeland , 102 acres  of f o r e s t ,  60 ac res  of wet a re a , and 7 acres  of 
sandbar were the  cover type acreages a l te r e d  or destroyed  by su b d iv is io n s . 
Three su b d iv is ions were p la t te d  e i th e r  p a r t i a l ly  or e n t i r e ly  on rangeland , 
te n  on a g r ic u l tu r a l  land , seven on r ip a r ia n  v e g e ta tio n , and four on 
m arshes, sloughs or wet meadows. R e s id e n tia l s i t e s  were d isp ro p o rtio n ­
a te ly  d is t r ib u te d  w ith  su b d iv is io n  development being  h eav ie s t west of the
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B itte r ro o t  R iv er. Only one su b d iv is io n  was p la t te d  e a s t of the  r iv e r  and 
parce l s iz e s  on th e  e a s t s ide  were considerab ly  la rg e r  than  those immedi­
a te ly  west of the r iv e r .
W ild life  d iv e r s i ty  and, fo r  many sp e c ie s , popu la tion  s iz e s  were 
a lread y  d e c lin in g  before the  su b d iv is io n  boom in  the  Lolo a rea  in  the  mid- 
1960s. Two reasons fo r  such d ec lin es  were decreasing  h e te ro g en e ity  of 
a g r ic u l tu r a l  land  use and in c rea s in g  r e c re a tio n a l use of the  Lolo and ad­
jo in in g  a reas  by non-Lolo r e s id e n ts .  These and o th er f a c to rs  com plicated 
the  ta sk  of judging only the  e f f e c ts  of su b d iv is io n s  upon w ild l i fe  and 
w ild l ife  h a b i ta t .
Cover, to  a g re a te r  ex ten t th an  food or w ater, i s  th e  h a b ita t  re ­
quirement th a t  has been th e  most jeopard ized  as a r e s u l t  o f su b d iv is io n  
a c t iv i ty  in  the  Lolo a re a . Subdevelopments tend  to  le sse n  the  i n t e r -  
sp e rs io n  between cover ty p e s , break the  c o n tin u ity  of dense cover a reas 
u t i l i z e d  as t r a v e l  c o rr id o rs  and escape ro u te s , and reduce th e  t o t a l  
acreage of cover a reas u t i l i z e d  as s a n c tu a r ie s . When a su b d iv is io n  breaks 
up the c o n tin u ity  of a cover type or s u b s ta n t ia l ly  reduced i t s  s iz e ,  many 
species  u t i l i z i n g  th ese  a reas  su ffe re d  g re a te r  harassm ent by people and 
th e i r  p e ts .  The la rg e r  an a rea  of cover, th e  more f re q u e n tly  i t  was u t i l ­
ized  by those spec ies  whose h a b ita t  requirem ents i t  s a t i s f i e d .  The most 
h eav ily  used cover a reas  were those  sep ara ted  from r e s id e n t ia l  a reas by 
e i th e r  d is tan ce  or p h y sica l b a r r i e r s .  Where access to  sanc tuary  a reas  was 
d i f f i c u l t ,  sp ec ies  numbers and d iv e r s i ty  were h ig h er th an  in  those  a reas  
where access was le s s  r e s t r i c t e d .
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The d e n s ity  of hom esites la rg e ly  determ ined the  amounts of food, 
w a te r | and cover rem aining w ith in  r e s id e n t ia l  developm ents. Housing den­
s i t y  v a rie d  g re a tly  among Lolo r e s id e n t ia l  a re a s . In  one low d e n s ity  re s ­
id e n t ia l  a re a , w ild l ife  h a b ita t  fo r  ducks, g rea t b lue herons and w h ite - 
t a i l e d  deer may have improved as a r e s u l t  o f the  c e s sa tio n  of in ten se  a g r i­
c u ltu ra l  land  u se .
D if fe re n t ia l  a b i l i t i e s  to  l iv e  in  c lo se  proxim ity  to  ru ra l  r e s i ­
d e n tia l  a reas  were noted among th e  spec ies  s tu d ie d . With the  excep tion  of 
medium-sized ca rn iv o res , th e  av ian  species  d isp layed  a g re a te r  a b i l i t y  to  
adapt to  the  h a b ita t  changes caused by r e s id e n t ia l  land development. 
Coyotes, red  foxes, s tr ip e d  skunks, crows, and b la c k -b il le d  magpies a l l  re ­
mained a t about the  same numbers or increased  during th e  period  of sub­
d iv is io n  development. W h ite - ta ile d  deer, b eav ers , m uskrats, m alla rd s , 
blue-winged t e a l ,  and cinnamon te a l  d ec lin ed . The d ec lin e  in  the  popula­
t io n  of moose, Hungarian p a r tr id g e s  and ring-necked  pheasants was a c c e le r­
a ted  as a r e s u l t  of su b d iv is io n  development. Elk usage of w in ter range 
areas ad jacen t to  su b d iv is io n  has dec lined  but th e  causes of such a decline  
were f e l t  to  be fa c to rs  ex e rted  ou tside  the  study a re a .
The sm all group of e lk  s t i l l  u t i l i z i n g  th e  rangelands ad jacen t to  
two su b d iv is io n s  were more fre q u e n tly  observed during periods of w in ter 
s t r e s s  caused by deep snow or extreme co ld . E lk , coyotes and w h ite - ta ile d  
deer u t i l i z e d  th e  s t r ip s  of fo re s te d  a reas  ad jacen t to  r e s id e n t ia l  sub­
d iv is io n s  as t r a v e l  c o r r id o rs .
In c id en ts  of dogs h a ra ss in g  w ild l ife  were observed in  Lolo p r io r  
to  th e  recen t period  of ra p id  su b d iv is io n  development. As the  Lolo popula­
t io n  has grown, however, so have th e  in c id e n ts  of such harassm ent. The
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w ilu l ife  sp ec ies  th a t  are  most o fte n  the  prey of dogs in  Lolo are w h ite -  
t a i l e d  deer, and to  a. le s s e r  ex ten t ducks, pheasan ts, and m uskrats. The 
co n tin u a l presence of free-roam ing dogs about r e s id e n t ia l  areas may per­
manently d isp lace  p o rtio n s  of the  lo c a l  deer popu la tion  from th e i r  home 
ran g e .
H ab ita t d e te r io ra t io n  in  the  Lolo a rea  and the  re s u l ta n t  aec lin e  
in  many w ild l ife  popu lations w il l  continue as th e  popu la tion  grows. Unless 
su b d iv is io n  development i s  abated  th e  popu la tions of w h ite - ta ile d  d eer, 
beaver, m uskrats, and w ild  ducks w il l  continue to  d e c lin e . Even the more 
to le ra n t  spec ies  w ill  begin  to  d ec lin e  as Lolo becomes more u rban ised  and 
the rem aining w ild l i fe  h a b ita ts  d e te r io ra te .
A long-term  fu tu re  study was proposed in  which predevelopment 
b a se lin e  ua ta  i s  c o lle c te d . Such a study should be lim ite d  to  one or two 
species  or to  a group of r e la te d  spec ies  such as b i rd s .  The dependency 
on f i e ld  observations and in te rv iew s fo r  the  c o l le c t io n  of w ild l i fe  da ta  
about su b d iv is io n s  i s  su b jec t to  b ia s .  B io te le rn e tric  methods would help  
e lim in a te  such b ia s e s .
Nine management suggestions were given fo r  p reserv in g  w ild l ife  
h a b i ta ts  in  a reas su b jec t to  su b d iv is io n  land  development.
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APPENDIX A— A c re s  o f  S u b d iv is io n  b y  C o u n ty 2^
County Dept, of RevenueCl 
March, 1973
E IC ^  
Summer, 1974
.'Beaverhead 
Bid Korn 
Broadwater 
Carbon 
Gas cade
1,887 
228 
86 
2,325 
4,704
1,867
662
151
2,621
8,460
Custer 
Deer Lodge 
Fergus 
Flathead 
Gallatin
768 
2,769 
1,142 
100,079 
15,573
17,876
1,832
1,460
56,442
19,999
Glacier 
Golden Valley 
Granite 
Jefferson 
Judith Basin
1,909 
1,180 
5,415 
2,125
193
635
1,204
3,888
2,866
1,460
Lake
Lex:is and Clark 
Lincoln 
Madison 
Meagher
19,977
14,406
8,163
2,187
870
9 ,880 
10,659 
2,994 
13,475 
1,402
Mineral
Missoula
Musselshell
Park
Pondera
1,004
33,800
—0—
5,454 
77 6
2,136
40,816
33,031
8,052
558
Pot/ell 
Ravalli 
Rosebud 
Sanders 
Silver Bov:
12,205 
19,239 
342 
—0— 
-0-
6,928
50,267
454
1,398
2,129
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Acres of S ubdiv ision  by County (continued)
County Dept, of RevenueC[ 
March, 1973
BIC^ 
Summer, 1974
Stillwater 6,025 0,713
Sweet Grass 380 703
Teton 651 353
Toole 702 2,081
Yellowstone 17,243 18,647
Total Acres Subdivided 283,011 336,099
Explanation:
The March, 1973* f ig u re s  are based on suburban t r a c t  d a ta  gathered  
by the Montana Department of Revenue. This d a ta  i s  considered  to  give con­
se rv a tiv e  es tim a tes  of the  magnitude of su b d iv is io n  development in  Montana 
fo r  the fo llow ing  reasons (Brandes 1574) :
1. There is  no d e f in i te  d e f in it io n  of a suburban t r a c t .  The 
data  gathered  by county a sse sso rs  are su b jec t to  tim e, 
e f fo r t  and in te r e s t  c o n s tr a in ts ,  as w ell as d iffe r in g ' 
in te rp re ta t io n s  of the  term suburban t r a c t .
2. G enerally  speaking, lo t s  g re a te r  th an  f iv e  acres  are  not 
n e c e ssa r ily  included  as suburban t r a c t  by county ap p ra ise rs  
and lo ts  g re a te r  th an  40 acres  a re  seldom included .
3 . Rot a l l  r e a l  e s ta te  tra n sa c tio n s  a re  recorded by. the  county 
c le rk  and re c o rd e r . There i s  c u rre n tly  no le g a l requirem ent 
to  record  a deed fo r  those  r e a l  e s ta te  tra n sa c tio n s  f a l l in g  
o u tside  th e  scope o f su b d iv is io n  as defined  by the  Montana 
S ubdiv ision  and P la t t in g  A ct. A lso, c o n tra c ts  on a con­
t r a c t  -fo r-d ee d  b a s is ,  tend  not to  be recordeu  a t th e  time of 
th e  s a le .
This ta b le  and th e  fo llow ing  exp lan atio n  were taken d i r e c t ly  from 
Branuec (1974)i PP* 11-12.
27from Montana Department of Revenue 1 S'74» Tw enty-sixth b ie n n ia l 
r e p o r t ,  Helena, 121 pp.
^°Erom Environmental Inform ation  Center 1975*
D iscrepancies "between the  Department of Revenue and the  Environmental 
Inform ation Center f ig u re s  can be explained  as follow s (Brandes 1974) •
1. The suburban t r a c t  c la s s i f ic a t io n  a lso  includes o rchards.
This may ex p la in  the  s u b s ta n t ia l ly  la rg e r  Department of 
Revenue f ig u re s  in  F la th ead , Lake, and Lincoln C ounties.
2. In  Madison County, Shining Fountains has subdivided 10,784 
a c re s ; 5 j320 were recorded a f t e r  March, 1973•
3 . In  C uster County, Sundial E s ta te s  and R anchettes encompasses 
17,000 a c re s . The land  had not been p la t te d  or f i l e d ;  
however, 40 acre t r a c t s  were being  so ld .
4 . In  M usselshell County, E .L.C. In c . has subdivided 15)440 
acres  s ince March, 1973. R e fo re s ta tio n , In c . has subdivided 
10,306 a c re s ; d a tes  were not recorded . Timber T ra c ts , Inc . 
holds 3)940 a c re s .
2°APPENDIX B—Mammals and Birds Seen w ith in  the Study Area "
Route(s)
Mammals:
Black Bear (Ursus am ericanus) 2
Red Pox ( Vulpes v u lp es ) 3»4i6
Coyote ( Canis l a t r a n s ) 1»5»6
Y ellow -bellied  Parmot (Marmota f la v iv e n t r i s ) 4
Columbia Ground S q u irre l ( C ite l lu s  columbianus) 2,3 »5»6
Yellow Pine Chipmunk (Eutamius amoenus) 2,5
Red S q u irre l (Tam iasciurus hudsonious) 3»5>6
Beaver ( C astor can ad en sis) 3
S tr ip e d  Skunk (M ephitis m ep h itis ) 4»5
Muskrat ( Ondatra z ib e t MousY 1 ,2 ,3  »4
Porcupine (llre th izo n  dorsatum ) 5
Mountain C o tto n ta il (S y lv ilagus n u t t a l l i i ) 1,3
Elk ( Cervus e laphus) 6
W h ite - ta iled  Deer ( Odocoileus v irg in ia n u s ) 1|2,3,4>5»6
B ird s :
Canada Goose (Brant a canadens i s ) 1»2,3 j4
M allard (Anas p i atyrhyncho s ) 1 ,2 ,3 ,4
P in ta i l  (Anas a c u ta ) 1 ,2 ,4
Gadwall ( Anas s t r e p te r a ) 2,3
American Widgeon (Hereca am ericana) 1,4
Blue-winged Teal (Anas d is c o rs ) 2 ,3 »4
Cinnamon Teal ( Anas cyanoptera) 1,4
Wood Duck (Aix sponsa) 1,2
B ufflehcad (Bucephala a lb e o la ) 3 »4
Common Liemanser (Mergus m erganser) 1,3
liooder Merganser ( Lophodytes c u c u lla tu s ) 1
Cooper's Ilav/k (A cc ip ite r  co o p eri) 2
Marsh Hawk ( C ircus cyaneus) 2,3
R e d -ta ile d  Hawk (Buteo jam aicen sis) 2,6
Bald Eagle (H aliace tu s leucocephalus) 3 ,4
American K estre l (palco  sp a rv e r iu s ) 1»2,3»4i5 i 6
Ruffed Grouse (Bonasa um bellus) 2,4»5
Ring'-necked Pheasant ( Phasianus co lc h icu s ) 3
Hungarian P a rtr id g e  ( Perdix  p e rd ix ) 5 ,6
2("This l i s t  includes only those  sp ec ies  a c tu a lly  seen along one of 
the  s ix  ro u te s  during  one or more of th e  115 observation  periods* The sign  
of o ther spec ies  such as the  raccoon ( Procyon l o t o r ) and no rthern  pocket 
gopher (Thomomys ta lp o id e s ) were observed but th e  anim als them selves were 
not seen.
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Mammals and Birds Seen within the Study Area (continued)
Route(s)
Birds (continued):
Great Blue Ileron (Ardea h ero d ias) 1 ,2 ,3 ,4
American Coot (p u lic a  am ericana) 1,3
Spotteu  Sandpiper (Act i t  i s  m acu laria ) 4
Lesser Yellowlegs (Totamus f ia v ip e s j  4
Common Snipe ( Cape11a g a l l in a g e ) 2 ,3 ,4
C a lifo rn ia  Gull ( Larus c a l i fo rn ic u s ) 3
i I ourni ng Dove (Zenaidura macroura) 1 ,2 ,3 ,4,5 »6
Great Horned Owl (3ubo~virg in ianus) 2
Common Nighthawk ( C hordeiles m inor) 5
C alliope Hummingbird (S te l lu la  c a l l io p e ) 3,5
B elted  k in g f ish e r  (Hegaceryle a lcyon) 1
lieu -shafted  F lic k e r  ( co lap tes  cafe 'r) 1 *2,4*6
Lewis* Woodpecker (Asyndesmus lev /is ) 1 ,2 ,3 ,4
Y ellow -bellied  Sapsucker (Sphyrapicus v a r iu s ) 3
Hairy Woodpecker ( Dendrocopos v i l lo s u s ) 1,2,4*5>6
Downy Woodpecker ( Dendrocopos pubescens) 1
M astern k in g b ird  (T.yr annus ty ran n u s) 1 ,2 ,3 ,4 ,5 ,6
Western Empidonax F ly ca tch ers  (Empidonax sp p .) 1 ,3 ,4
V io le t Green Swallow ( Tachycineta th a la s s in a ) 3 ,4
Tree Swallow ( iridop rocue b ic o lo r ) 3 ,4
Barn Swallow (Hirundo r u s t i c a ) 4
S t e l l e r 's  Jay (C y an o citta  s t e l l e r i )  5 ,6
N r— 'lyffTT11 arwiar  -mm m'̂ arrw.kawwi-'au' ,•!*, _u_u_ •
B lack b illed  Magpie ( P ica p ic a ) 1 ,2 ,3 ,4 ,5 ,6
Clark*s N utcracker (H ucifraga columbiana) 6
Common Raven ( Corvus co rax ) 6
Common Crow ( Corvus brachyrhynchos) 2 ,3 ,4 ,5 ,6
C1ack-capped Chickadee (Parus a t r i c a p i l l u s ) 2 ,5 ,6
Mountain Chickadee ( Parus gam beli) 2,6
R ed-breasted  Nuthatch ( S i t t a  can ad en sis) 1 ,5 ,6
Nuthatch ( s i t t a  pygmaea) 5
Robin ( Turdus m ig ra to r iu s ) 1 ,2 ,3 ,4 ,5 ,6
W estern B lueb ird  (S ia l i a  mexicana) 1,6
S ta r l in g  (S turnus v u lg a r is ) 3 ,4 ,5
Yellow-rumped Warbler ( Dendroica auduboni) 3 ,6
Y ellow -throatea W arbler ( Dendroica dom inica) 1
American R ed sta rt ( Setophaga r u t i c i l i a ) 3
House Sparrow ( Paser dom esticus) 2 ,3 ,4 ,5
Western Meadowlark (S tu rn e lla  n e g le c ta ) 2 ,3 ,4 ,5 ,6
Red-winged B lackbird  (A gelaius phoeniceus) 2 ,3 ,4
Brewer*s B lackbird  (Euphagus cyanocephalus) 5
Western Tanager ( P iranga lu d o v ic ia n a ) 6
American Goldfinch (Spinus t r i s t  i s ) 1
Vesper Sparrow ( Pooecetes gram ineus) 1 ,2 ,3 ,4 ,5 ,6
Dark-eyed Junco ( Junco oreganus) 5*6
Chipping Sparrow (S p iz e lla  p a s se r in a ) 1,3*4*5
Song Sparrow ( tle lo sp iza  m elodica) 1,2,3*4
